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(54) SIGNAL PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To correct the high frequency component of a color signal 
with high accuracy by separating the signal into a high frequency component and a low 
frequency component depending on the quantity of signal information. 
SOLUTION: Three RGB signals from an input section 101 are transferred respectively 
to R, G, B signal buffers 102, 103, 104 respectively under the control of a control section 
115. The G signal is transferred to a wavelet conversion section 105, where it is 
converted and outputted to G signal low frequency and high frequency buffers 106, 107 
while being separated into low and high frequency components. Then R, B signal 
correlation coefficient calculation sections 108, 109 calculate a correlation coefficient 
between the low frequency component and a signal denoting a spectral sensitivity 
characteristics with less information amount, and R, B signal high frequency 



generating sections 110, 111 generate the high frequency component of the signal 
denoting the spectral sensitivity characteristic with less information quantity. Then the 
high frequency component and the signal denoting the spectral sensitivity 
characteristics are synthesized and the result is given to"R, B signal inverse wavelet 
conversion sections 112, 113, from which signals with high definition are outputted. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the signal processor which processes a signal with more amount of 
information of the signal about at least one spectral sensitivity characteristic among 
two or more spectral sensitivity characteristics than the amount of information of the 
signal about other spectral sensitivity characteristics A frequency decomposition means 
to decompose the signal of the spectral sensitivity characteristic with much amount of 



information into a low-frequency component and a high frequency component, A 
correlation coefficient calculation means to compute a correlation coefficient between 
the low-frequency component obtained from this frequency decomposition means, and 
the signal of the spectral sensitivity characteristic with little amount of information, 
The correlation coefficient obtained from this correlation coefficient calculation means, 
and a RF generation means by which amount of information generates the high 
frequency component of the signal of little spectral sensitivity characteristic based on 
the high frequency component obtained from said frequency decomposition means, The 
signal processor characterized by providing a frequency synthesis means to compound 
the signal of the spectral sensitivity characteristic with little the high frequency 
component and amount of information which were acquired from this RF generation 
means, and to output a high definition output signal. 

[Claim 2] In the signal processor which processes a signal with more amount of 
information of the signal about at least one spectral sensitivity characteristic among 
two or more spectral sensitivity characteristics than the amount of information of the 
signal about other spectral sensitivity characteristics A frequency decomposition means 
by which distribution decomposes a signal into two or more frequency components by 
making a local function into a basis function, The frequency component corresponding 
to the first predetermined field of the signal of the spectral sensitivity characteristic 
with the multiplier of two or more frequency components obtained from this frequency 
decomposition means to amount of information [ much ], Between the frequency 
components of the first predetermined field obtained from an extract means to extract 
the frequency component corresponding to the second predetermined field of the signal 
of other spectral sensitivity characteristics with little amount of information, and this 
extract means, and the second predetermined field A similarity calculation means to 
compute the degree of similarity, and a retrieval means to search said first 
predetermined field where similarity is the highest to said second predetermined field 
based on the degree of the similarity acquired from this similarity calculation means, A 
RF generation means to generate the high frequency component of said second 
predetermined field based on the degree of similarity from the high frequency 
component about said first predetermined field obtained from this retrieval means, The 
signal processor characterized by providing a frequency synthesis means to compound 
the signal of the spectral sensitivity characteristic with little the high frequency 
component and amount of information which were acquired from this RF generation 
means, and to output a high definition output signal. 

[Claim 3] In the signal processor which processes a signal with more amount of 



information of the signal about at least one spectral sensitivity characteristic among 
two or more spectral sensitivity characteristics than the amount of information of the 
signal about other spectral sensitivity characteristics A frequency decomposition means 
to decompose the signal of the spectral sensitivity characteristic with much amount of 
information into a low-frequency component and a high frequency component, As 
opposed to the high frequency component decomposed by this frequency decomposition 
means size from 1 The RF emphasis means which carries out the multiplication of the 
becoming multiplier alpha, An error calculation means by which the signal which 
compounds the high frequency component emphasized with this RF emphasis means 
and said low-frequency component, and is acquired computes the rate of having 
deviated from the predetermined range, The signal processor characterized by 
providing the control means which controls the value of said multiplier alpha based on 
the calculation result by this error calculation means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention carries out frequency decomposition of 
the inputted signal by the spectral sensitivity characteristic about a signal processor, 
and it is related with the signal processor which acquires a higher definition signal by 
using the high frequency component of the spectral sensitivity characteristic with much 
amount of information for presumption of the high frequency component of other 
spectral sensitivity characteristics with little amount of information. 
[0002] 

[Description of the Prior Art] The picture input device using a veneer type image sensor 
cheap and lightweight in recent years has spread. In such a veneer type image sensor, 
in order to acquire the color information on a photographic subject from the image 
sensor of one sheet, the color filter is arranged in the shape of a mosaic on a 
light-receiving side, the cyanogen (Cy) for which drawing 18 is generally used, a 
Magenta (Mg), yellow (Ye), and Green - arrangement of the complementary color 
mosaic filter of (G) is shown. 

[0003] They are Yo, n, Yo, n+1, and a color difference signal about the luminance signal 



on drawing 18 and corresponding to n lines of the even number field, and n+1 line Co, n, 
Co, and n+1 It carries out. They are Ye, n, Ye, n+1, and a color-difference signal about 
the luminance signal similarly corresponding to n lines of the odd number field, and n+1 
line Ce, n, Ce, and n+1 These signals are shown by the degree type when it carries out. 
[0004] 

Yo,n =Yo,n+l =Ye,n =Ye,n+l =2R+3G+2B (1) 
Co,n =Ce,n =2R G (2) 
Co,n+l =Ce,n+l =2BG (3) 

However, Cy, Mg, and Ye are shown by the degree type using Green (G), red (R), and 

blue (B). 

[0005] 

Cy=G+B (4) 

Mg=R+B (5) 

Ye=R+G (6) 

(l) As shown in a formula, a luminance signal is generated in all Rhine of the even 
number field and the odd number field. On the other hand, as shown in (2) and (3) types, 
two color- difference signals are not generated for every line, but Rhine which is missing 
with interpolation is compensated with them. The three primary colors of R, G, and B 
can be obtained by performing matrix operation after this. By such approach, a 
chrominance signal will have only one half of amount of information to a luminance 
signal. 

[0006] On the other hand, JP,5-56446,A does not perform simple interpolation only with 
a color-difference signal as mentioned above, but is indicating the approach of amending 
a color-difference signal using the component of a luminance signal. That is, it is each 
low-frequency component Ylow by processing a luminance signal Y and a chrominance 
signal C with a low pass filter. Clow It obtains, and as shown below using this, 
chrominance-signal C after amendment is expressed. 
[0007] 

C'=Y (Clow/Ylow) (7) 

This means that color* difference -signal C ? after amendment is what amended the 

luminance signal, and is replaced. 

[0008] 

[Problem(s) to be Solved by the Invention] However, the above mentioned conventional 
technique cannot respond about the point of amendment of a chrominance signal highly 
precise only by compensating with the chrominance signal in 1st being what amended 
linear interpolation and a luminance signal, and permuting. 



[0009] The conventional technique described above to the 2nd cannot interpolate a 
chrominance signal using a contiguity pixel, or it is only compensating with the 
chrominance signal in being what amended the luminance signal on the same 
coordinate, and permuting, and it can respond neither" about the case where the 
continuity of a signal is spoiled with an edge etc., nor the case where functionality with 
a luminance signal is low. 

[00 10] By being what amended linear interpolation and a luminance signal, and 
permuting, it is only compensating with the chrominance signal and the conventional 
technique described above to the 3rd cannot respond about the point of generating the 
high frequency component beyond an input signal. 

[0011] The signal processor of this invention is made paying attention to such a 
technical problem, and the 1st purpose is to offer the signal processor which can amend 
the high frequency component of a chrominance signal with high degree of accuracy. 
[0012] Moreover, the 2nd purpose is to offer the signal processor which can amend the 
high frequency component of a chrominance signal, when a continuity is spoiled, or even 
when functionality is low. Moreover, the 3rd purpose generates the high frequency 
component beyond an input signal, emphasizes contrast, and is to offer the signal 
processor with which a good output signal is acquired visually. 
[0013] 

[Means for Solving the Problem] In order to attain the 1st above mentioned purpose, the 
signal processor concerning the 1st invention In the signal processor which processes a 
signal with more amount of information of the signal about at least one spectral 
sensitivity characteristic among two or more spectral sensitivity characteristics than 
the amount of information of the signal about other spectral sensitivity characteristics A 
frequency decomposition means to decompose the signal of the spectral sensitivity 
characteristic with much amount of information into a low-frequency component and a 
high frequency component, A correlation coefficient calculation means to compute a 
correlation coefficient between the low-frequency component obtained from this 
frequency decomposition means, and the signal of the spectral sensitivity characteristic 
with little amount of information, The correlation coefficient obtained from this 
correlation coefficient calculation means, and a RF generation means by which amount 
of information generates the high frequency component of the signal of little spectral 
. sensitivity characteristic based on the high frequency component obtained from said 
frequency decomposition means, A frequency synthesis means to compound the signal of 
the spectral sensitivity characteristic with little the high frequency component and 
amount of information which were acquired from this RF generation means, and to 



output a high definition output signal is provided. 

[0014] In order to attain the 2nd above mentioned purpose, moreover, the signal 
processor concerning the 2nd invention In the signal processor which processes a signal 
with more amount of information of the signal about at least one spectral sensitivity 
characteristic among two or more spectral sensitivity characteristics than the amount of 
information of the signal about other spectral sensitivity characteristics A frequency 
decomposition means by which distribution decomposes a signal into two or more 
frequency components by making a local function into a basis function, The frequency 
component corresponding to the first predetermined field of the signal of the spectral 
sensitivity characteristic with the multiplier of two or more frequency components 
obtained from this frequency decomposition means to amount of information [ much ], 
Between the frequency components of the first [ said ] predetermined field obtained 
from an extract means to extract the frequency component corresponding to the second 
predetermined field of the signal of other spectral sensitivity characteristics with little 
amount of information, and this extract means, and said second predetermined field A 
similarity calculation means to compute the degree of similarity, and a retrieval means 
to search said first predetermined field where similarity is the highest to said second 
predetermined field based on the degree of the similarity acquired from this similarity 
calculation means, A RF generation means to generate the high frequency component of 
said second predetermined field based on the degree of similarity from the high 
frequency component about said first predetermined field obtained from this retrieval 
means, A frequency synthesis means to compound the signal of the spectral sensitivity 
characteristic with little the high frequency component and amount of information 
which were acquired from this RF generation means, and to output a high definition 
output signal is provided. 

[0015] In order to attain the 3rd above mentioned purpose, moreover, the signal 
processor concerning the 3rd invention In the signal processor which processes a signal 
with more amount of information of the signal about at least one spectral sensitivity 
characteristic among two or more spectral sensitivity characteristics than the amount of 
information of the signal about other spectral sensitivity characteristics A frequency 
decomposition means to decompose the signal of the spectral sensitivity characteristic 
with much amount of information into a low-frequency component and a high frequency 
component, As opposed to the high frequency component decomposed by this frequency 
decomposition means size from 1 The RF emphasis means which carries out the 
multiplication of the becoming multiplier alpha, An error calculation means by which 
the signal which compounds the high frequency component emphasized with this RF 



emphasis means and said low-frequency component, and is acquired computes the rate 
of having deviated from the predetermined range, and the control means which controls 
the value of said multiplier alpha based on the calculation result by this error 
calculation means are provided. 

[0016] That is, the signal processor concerning the 1st invention decomposes the signal 
of the spectral sensitivity characteristic with much amount of information into a 
low-frequency component and a high frequency component with a frequency 
decomposition means first among two or more spectral sensitivity characteristics in the 
signal processor which processes a signal with more amount of information of the signal 
about at least one spectral sensitivity characteristic than the amount of information of 
the signal about other spectral sensitivity characteristics. Next, a correlation coefficient 
is computed with a correlation coefficient calculation means between the low-frequency 
component obtained from this frequency decomposition means, and the signal of the 
spectral sensitivity characteristic with little amount of information, and a RF 
generation means generates the high frequency component of the signal of the spectral 
sensitivity characteristic with little amount of information based on the correlation 
coefficient obtained from this correlation coefficient calculation means, and the high 
frequency component obtained from said frequency decomposition means. And the 
signal of the spectral sensitivity characteristic with little the high frequency component 
and amount of information which were acquired from this RF generation means is 
compounded with a frequency synthesis means, and a high definition output signal is 
outputted. 

[0017] Moreover, the 2nd invention decomposes a signal into two or more frequency 
components with a frequency decomposition means by making a function with first local 
distribution into a basis function among two or more spectral sensitivity characteristics 
in the signal processor with which the amount of information of the signal about at least 
one spectral sensitivity characteristic processes more signals than the amount of 
information of the signal about other spectral sensitivity characteristics. Next, an 
extract means extracts the frequency component corresponding to the first 
predetermined field of the signal of the spectral sensitivity characteristic with much 
amount of information, and the frequency component corresponding to the second 
predetermined field of the signal of other spectral sensitivity characteristics with little 
amount of information from the multiplier of two or more frequency components 
obtained from this frequency decomposition means. Next, between the frequency 
components of the first predetermined field obtained from this extract means, and the 
second predetermined field, the degree of similarity is computed with a similarity 



calculation means, and a retrieval means searches for the first predetermined field 
where similarity is the highest to the second predetermined field based on the degree of 
the similarity acquired from this similarity calculation means. And the signal of the 
spectral sensitivity characteristic with little the high frequency component and amount 
of information which generated the high frequency component about the first 
predetermined field obtained from this retrieval means with the RF generation means, 
and were acquired [ high frequency component ] from this RF generation means in the 
high frequency component of the second predetermined field based on the degree of 
similarity is compounded with a frequency synthesis means, and a high definition 
output signal is outputted. 

[0018] Moreover, the 3rd invention carries out the multiplication of the multiplier alpha 
which the amount of information of the signal about at least one spectral sensitivity 
characteristic becomes from the amount of information of the signal about other 
spectral sensitivity characteristics from 1 size with a RF emphasis means among two or 
more spectral sensitivity characteristics to the high frequency component which 
decomposed the signal of the spectral sensitivity characteristic with much amount of 
information into the low-frequency component and the high frequency component with 
the frequency decomposition means first, and was decomposed by this frequency 
decomposition means in the signal processor which processes many signals. Next, the 
high frequency component emphasized with said RF emphasis means and said 
low-frequency component are compounded with an error calculation means, and the 
compounded signal computes the rate of having deviated from the predetermined range. 
And based on the calculation result by this error calculation means, the value of said 
multiplier alpha is controlled by the control means. 

[0019] <BR> [Embodiment of the Invention] Below, with reference to a drawing, the 
operation gestalt of this invention is explained at a detail. Drawing 1 is drawing 
showing the configuration of the 1st operation gestalt of this invention. The input 
sections 101, such as a TV camera, are connected to the buffer 102 for R signals, the 
buffer 103 for B signals, and the buffer 104 for G signals in drawing 1 . The output of the 
buffer 104 for G signals is connected to the buffer 106 for G signal low frequency, and 
the buffer 107 for G signal high frequency through the wavelet transform section 105. 
The output of the buffer 106 for G signal low frequency is connected to R signal 
correlation coefficient calculation section 108 and B signal correlation coefficient 
calculation section 109, and the output of the buffer 107 for G signal high frequency is 
connected to R signal high frequency generation section 110 and B signal high 
frequency generation section 111. The output of the buffer 102 for R signals is connected 



to R signal correlation coefficient calculation section 108 and R signal reverse wavelet 
transform section 112, and the output of the buffer 103 for B signals is connected to B 
signal correlation coefficient calculation section 109 and B signal reverse wavelet 
transform section 113. 

[0020] R signal correlation coefficient calculation section 108 is connected to R signal 
high frequency generation section 110, and R signal high frequency generation section 
110 is connected to R signal reverse wavelet transform section 112. B signal correlation 
coefficient calculation section 109 is connected to B signal high frequency generation 
section 111, and B signal high frequency generation section 111 is connected to B signal 
reverse wavelet transform section 113. The output of the buffer 104 for G signals, R 
signal reverse wavelet transform section 112, and B signal reverse wavelet transform 
section 113 is connected to the output sections 114, such as a magnetic disk. Moreover, 
the control sections 115, such as a microcomputer, are connected to the input section 101, 
R signal correlation coefficient calculation section 108, B signal correlation coefficient 
calculation section 109, R signal RF generation section 110, B signal RF generation 
section 111, and the output section 114. 

[0021] Below, an operation of a configuration of having described above is explained 
according to the flow of a signal. By control of a control section 115, RGB 3 signal from 
the input section 101 is transmitted to the buffer 102 for R signals, the buffer 103 for B 
signals, and the buffer 104 for G signals. G signal in the buffer 104 for G signals is 
transmitted to the wavelet transform section 105, and wavelet transform is carried out 
using predetermined basis function, for example, Harr function. The low-frequency 
component after this conversion is outputted to the buffer 106 for G signal low frequency, 
and a high frequency component is outputted to the buffer 107 for G signal high 
frequency. 

[0022] Moreover, R signal correlation coefficient calculation section 108 computes the 
number of hue relation between the low-frequency components of R signal in the buffer 
102 for R signals, and G signal in the buffer 106 for G signal low frequency. B signal 
correlation coefficient calculation section 109 computes the number of hue relation 
between the low-frequency components of B signal in the buffer 103 for B signals, and G 
signal in the buffer 106 for G signal low frequency similarly. Each number of hue 
relation is transmitted to R signal high frequency generation section 110 and B signal 
high frequency generation section 111, multiplication is carried out to the high 
frequency component of G signal in the buffer 107 for G signal high frequency, and the 
high frequency component of R signal and B signal is compounded. 

[0023] the high frequency component of R signal compounded in R signal reverse 



wavelet transform section 112 in R signal in the buffer 102 for R signals (low-frequency 
component), and R signal high frequency generation section 110 being based - reverse 
wavelet transform - carrying out - high brilliance R signal is transmitted to the 
output section 114. Similarly, B signal reverse wavelet transform section 113 performs 
reverse wavelet transform based on the high frequency component of B signal in the 
buffer 103 for B signals (low-frequency component), and B signal compounded in B 
signal high frequency generation section 111, and transmits high definition B signal to 
the output section 114. Moreover, since G signal of G signal buffer 104 is also 
transmitted to the output section 114, RGB 3 signal is outputted from the output section 
114. 

[0024] Drawing 2 is drawing showing an example of the concrete configuration of the 
input section 101 of drawing 1 . As shown in drawing 2 , optical system 200 is countered 
and the objects CCD201 and R for G signals and CCD202 for B signals are arranged. 
Below, the numbers of pixels of sxs, R signal, and B signal are assumed to be s/2xs/2 for 
the number of pixels of G signal. The output of CCD201 for G signals is saved as digital 
signal G0LL of size sxs through A/D203 and a low pass filter 206 at the buffer 104 for G 
signals. Moreover, the output of R and CCD202 for B signals minds a low pass filter 207 
about R signal, after dissociating in A/D204 and the R/B separation circuit 205, and it is 
digital signal RILL of size s/2xs/2. It carries out and is transmitted to the buffer 102 for 
R signals. Moreover, a low pass filter 208 is minded about B signal, and it is digital 
signal BILL of size s/2xs/2. It carries out and is transmitted to the buffer 103 for B 
signals. The objects CCD201 and R for G signals and CCD202 for B signals are 
connected to the CCD drive circuit 210 for G signals which operates based on the clock 
from a clock generator 209, and R and the CCD drive circuit 211 for B signals, 
respectively. 

[0025] Drawing 3 is the explanatory view showing an example of the concrete 
configuration of the wavelet transform section 105 of drawing 1 . As shown in drawing 3 , 
the information on general-purpose basis functions, such as a Harr function, is recorded 
on the basis function Records Department 303. Drawing 4 (a) and (b) are the 
explanatory views about the Harr function used as a basis function. A Harr function 
consists of a high-pass filter shown by drawing 4 (a), and a low pass filter shown by 
drawing 4 (b). These filters are defined by the degree type. In addition, these filters are 
used perpendicularly in common horizontally. 
[0026] 

Horizontal and perpendicular high-pass filter = {0.5, -0.5} (8) 
Horizontal and perpendicular low pass filter = {0.5, 0.5} (9) 



By control of a control section 115, the filter factor read station 304 reads the filter 
factor of a predetermined basis function from the basis function Records Department 
303, and transmits it to the level high-pass filter 305, the level low pass filter 306, the 
perpendicular high-pass filter 309, the perpendicular " low pass filter 310, the 
perpendicular high-pass filter 311, and the perpendicular low pass filter 312. To the 
radical of control of a control section 115, the data read station 301 is signal G0LL on 
the buffer 104 for G signals. It reads and transmits to a buffer 302. Finally the data on a 
buffer 302 are outputted to the buffer 106 for G signal low frequency, and the buffer 107 
for G signal high frequency via the output change section 317, after filtering processing 
of a multistage story is performed, as shown in drawing 3 . 

[0027] The subsamplers 307, 308, and 313,314,315,316 have the function which carries 
out subsampling of the number of input data to one half here. The output of the 
subsampler 313 gives a high frequency component with the level output of the 
subsampler 315 for a high frequency component with the perpendicular output of the 
subsampler 314, and the output of the subsampler 316 gives a low-frequency component 
for the high frequency component of level perpendicular both directions. Moreover, the 
data transfer control section 318 transmits only a predetermined count to a buffer 302, 
and makes the radical of control of a control section 115 carry out [ count ] filtering 
processing of the output of the subsampler 316 again. Thereby, the expansion coefficient 
according to frequency is computed gradually. With this operation gestalt, since the 
sizes of sxs, R signal, and B signal are assumed to be s/2xs/2 for the size of G signal, one 
filtering processing is carried out to G signal. As for the count of conversion, the 
low-frequency component after conversion is decided to become R signal and B signal, 
and the same size. To the radical of control of a control section 115, the output change 
section 317 is output G1HH from the subsamplers 313, 314, and 315, GlHL, and G1LH. 
To the buffer 107 for G signal high frequency, it is output GILL of the subsampler 316. 
It changes to the buffer 106 for G signal low frequency, and transmits. 
[0028] (a) - (g) of drawing 5 is drawing showing the flow of the above mentioned signal 
processing. Although drawing 5 has shown R signal and G signal, it is the same also 
about B signal and G signal, (a) of drawing 5 and (b) are signal G0LL on the buffer 104 
for G signals. RILL on the buffer 102 for R signals It is shown, (c) of drawing 5 and (d) 
are signal GILL on the buffer 106 for G signal low frequency by which frequency 
decomposition was carried out in the aforementioned wavelet transform section 105, 
respectively. Signal GlHH on the buffer 107 for G signal high frequency, GlHL, and 
G1LH It is shown. Here, it is RILL of (b) of drawing 5 . GILL of (c) It is supposed that it 
is data of the same size. R signal correlation coefficient calculation section 108 shown in 



drawing 1 is signal GILL. Signal RILL The correlation coefficient of a degree type is 

computed in between. 

[0029] 

[Equation l] 

£c - 8 * *0 R 1LL (i) =0 <9) 



[0030] Here, i is signal RILL. Signal GILL The coordinate of data is meant. Namely, 
correlation coefficient epsilonG and B Signal GILL in the same coordinate Signal RILL 
It is computed per pixel in between, this correlation coefficient is transmitted to R 
signal high frequency generation section 110 - having - signal G1HH on the buffer 107 
for G signal high frequency, GlHL, and G1LH multiplication is carried out - having - 
high frequency component R1HH of R signal of (£) of drawing 5 , R1HL, and R1LH It is 
generated. 
[0031] 

[Equation 2] 
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[0032] (g) of drawing 5 is high frequency component RlHH generated in R signal RF 
generation section 110, RIHL, and RlLH. Signal RILL on the buffer 102 for R signals 
High definition R signal ROLL computed by carrying out reverse wavelet transform in 
R signal reverse wavelet transform section 112 It is shown. 

[0033] Drawing 6 is the explanatory view showing an example of the concrete 
configuration of R signal reverse wavelet transform section 112. Although R signal 
reverse wavelet transform section 112 is shown in drawing 6 , it can consider as the 
same configuration also about B signal reverse wavelet transform section 113. The 
information on general-purpose basis functions, such as a Harr function, is recorded on 
the basis function Records Department 403. The filter information used in the wavelet 
transform section 105 and R signal reverse wavelet transform section 112 is the same. A 
high-pass filter [ in / the high-pass filter in wavelet transform, and / for a low pass filter 
/ h (n) and reverse wavelet transform ] is made into g* (n), and a low pass filter is made 
into h' (n). [ g (n) ] In the case of rectangular wavelet, both relation is set to g'(n) =g (- n) 



and h'(n) =h (- n), and can be computed from the filter information on wavelet transform 
[0034] The filter factor read station 404 reads the filter factor of a predetermined basis 
function into the radical of control of a control section 115, and transmits it to the 
perpendicular high-pass filter 412, the perpendicular" low pass filter 410, the 
perpendicular high-pass filter 411, the perpendicular low pass filter 412, the level low 
pass filter 415, and the level high-pass filter 416. The data read station 401 and the 
input change section 402 transmit the buffer 102 for R signals, and the data from R 
signal high frequency generation section 110 to the radical of control of a control section 
115 to each filter. As shown in drawing 6 to this data, filtering processing of a 
multistage story is performed, and finally that result is outputted to the output section 
114 or the data transfer control section 418 via the output change section 417. 
[0035] The rise samplers 405, 406, and 407,408,413,414 have the function which 
doubles the rise sampling of the number of input data here. The data transfer control 
section 418 is controlled, only a predetermined count transmits the output of the output 
change section 417 to the input change section 402, and a control section 115 makes 
filtering processing perform again. Thereby, an image is reconfigurated gradually. With 
this operation gestalt, since the sizes of R signal and B signal are assumed to be s/2xs/2, 
one filtering processing is performed, (g) of drawing 5 shows the playback image 
reconstructed by performing reverse wavelet transform. 

[0036] The high frequency component of other signals is generated by wavelet 
transform decomposing G signal with most pixels into a high frequency component and 
a low-frequency component among input signals with the 1st operation gestalt, as 
described above, among these asking for a correlation coefficient with other signals 
using a low-frequency component, and carrying out the multiplication of the obtained 
correlation coefficient to the high frequency component of G signal. Since it was made to 
add at this time, using an original signal [ low-frequency component ] as it is, 
controlling an application target, i.e., the high frequency component generated, per 
pixel about a high frequency component, the high frequency component of a 
chrominance signal can be amended with high degree of accuracy, and an output image 
with it is obtained by this. [ there is little generating of an error and high definition ] 
[0037] Moreover, in order that wavelet transform may share the information on a pixel 
mutually soon, even if it controls a high frequency component per pixel, a continuity is 
good, and a high definition playback image is obtained. Below, the 2nd operation gestalt 
of this invention is explained. Drawing 7 is drawing showing the configuration of the 
2nd operation gestalt. In drawing 7 , the input sections 501, such as a TV camera, are 
connected to the input change section 505 through the buffer 502 for R signals, the 



buffer 503 for G signals, and the buffer 504 for B signals. It is connected to R signal 
frequency component buffer 508, G signal frequency component buffer 509, and B signal 
frequency component buffer 510 through the DCT transducer 506 and the output 
change section 507 while direct continuation of the outputof the input change section 
505 is carried out to the output section 520. The output of R signal-frequency component 
buffer 508 is connected to R signal correlation coefficient calculation section 511 and the 
input change section 515, the output of G signal-frequency component buffer 509 is 
connected to R signal correlation coefficient calculation section 511, B signal correlation 
coefficient calculation section 512, R signal high-frequency generation section 513, and 
B signal high-frequency generation section 514, and the output of B signal-frequency 
component buffer 510 is connected to B signal correlation coefficient calculation section 
512 and the input change section 515. 

[0038] Furthermore, the output of R signal RF generation section 513 and B signal RF 
generation section 514 is connected to the buffer 518 for amendment R signals, and the 
buffer 519 for amendment B signals through the input change section 515, the reverse 
DCT transducer 516, and the output change section 517. The buffer 518 for amendment 
R signals and the buffer 519 for amendment B signals are connected to the output 
sections 520, such as a magnetic disk. Moreover, the control sections 521, such as a 
microcomputer, are connected to the input section 501, the input change section 505, the 
output change section 507, R signal correlation coefficient calculation section 511, B 
signal correlation coefficient calculation section 512, R signal RF generation section 513, 
B signal RF generation section 514, the input change section 515, the output change 
section 517, and the output section 520. 

[0039] Below, an operation of a configuration of having described above is explained 
according to the flow of a signal. In drawing 7 , RGB 3 signal from the input section 501 
is transmitted to the buffer 502 for R signals, the buffer 503 for G signals, and the buffer 
504 for B signals by control of a control section 521. Based on control of a control section 
521, through the input change section 505, one by one, the field of predetermined size is 
transmitted to the DCT transducer 506, and frequency decomposition of the signal in 
each buffer is carried out. With this operation gestalt, 8x8 size is assumed as an 
example. This field is set up so that it may not overlap, and the signal of the same 
coordinate is transmitted to the DCT transducer 506 in order of RGB. 
.[0040] In the DCT transducer 506, well-known DCT conversion is performed and each 
output signal is transmitted to R signal frequency component buffer 508, G signal 
frequency component buffer 509, and B signal frequency component buffer 510 one by 
one through the output change section 507 based on control of a control section 521. R 



signal correlation coefficient calculation section 511 computes a correlation coefficient 
between the predetermined low-frequency components in R signal frequency component 
buffer 508 and G signal frequency component buffer 509, for example, the low-frequency 
component of 2x2 size. B signal correlation coefficient calculation section 512 computes 
a correlation coefficient similarly between the low-frequency components in B signal 
frequency component buffer 510 and G signal frequency component buffer 509. Each 
correlation coefficient is transmitted to R signal high frequency generation section 513 
and B signal high frequency generation section 514, multiplication is carried out to the 
high frequency component of G signal frequency component buffer 509, and the high 
frequency component of R signal and B signal is compounded. This high frequency 
component means the frequency component except the low-frequency component of said 
2x2 size. 

[0041] The high frequency component generated in R signal RF generation section 513 
and B signal RF generation section 514 and the low-frequency component in R signal 
frequency component buffer 508 and G signal frequency component buffer 509 are 
transmitted to the input change section 515. The input change section 515 transmits 
the high frequency component and low-frequency component of R signal to the reverse 
DCT transducer 516 based on control of a control section 521, and then transmits the 
high frequency component and low-frequency component of B signal to the reverse DCT 
transducer 516. In the reverse DCT transducer 516, well-known reverse DCT 
conversion is made and each output signal is transmitted to the buffer 518 for 
sequential amendment R signals, and the buffer 519 for amendment B signals through 
the output change section 517 based on control of a control section 521. Moreover, the 
input change section 505 is connected to the output section 520, and G signal of the 
buffer 503 for G signals is outputted to the output section 520. Based on control of a 
control section 521, the sequential output of the RGB 3 signal from the buffer 518 for 
amendment R signals, the input change section 505, and the buffer 519 for amendment 
B signals is carried out at the output section 520. 

[0042] Drawing 8 is drawing showing an example of the concrete configuration of the 
input section 501 of drawing 7 . Optical system 600 is countered and the veneer CCD 
601 is arranged. The veneer CCD 601 is CCD of a complementary color mold as shown 
in drawing 18 . The output signal from CCD601 is divided into the luminance signal and 
two color-difference signals which are shown in (l) described above in the color 
separation circuit 603, (2), and (3) types through A/D602. After each separated signal is 
processed in the process circuit 604,605,606, respectively, it is changed into three 
signals of RGB through a matrix circuit 607 and low pass filters 608, 609, and 610, and 



is saved at the buffer 502 for R signals, the buffer 503 for G signals, and B signal buffer 
504. Moreover, the CCD drive circuit 615 which operates based on the clock from a clock 
generator 614 is connected to CCD601. Although each of three signals of RGB obtained 
here serves as the same size, G signal corresponding to a luminance signal has many 
pixels of an image sensor, and is a signal containing many high frequency components. 
On the other hand, since other R and B signal are compounded from a color-difference 
signal with few pixels of an image sensor, they are a signal with a scarce high frequency 
component. 

[0043] (a) - (h) of drawing 9 is drawing showing the flow of the above mentioned signal 
processing. Although drawing 9 has shown R signal and G signal, it is the same also 
about B signal and G signal, (a) of drawing 9 and (b) show R signal on the buffer 502 for 
R signals, and G signal on the buffer 503 for G signals. These signals are divided into 
the field to which 8x8 size does not overlap with predetermined size and this operation 
gestalt. As for (c) of drawing 9 , (d), (e), and (f), the field of the same coordinate of R 
signal and G signal shows the data by which frequency decomposition was carried out 
by the DCT transducer 506, respectively. With this operation gestalt, the low-frequency 
component has been arranged at the upper left used as a zero, and the high frequency 
component is arranged to the lower right, (c) of drawing 9 and (e) show the 
low-frequency component of 2x2 size, and (d) and (f) show other high frequency 
components. R signal correlation coefficient calculation section 511 computes the 
correlation coefficient of a degree type between the low-frequency components of (c) of 
drawing 9 , and (e). 
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[0045] Here, j means a field and k means the coordinate of a low-frequency component. 
Moreover, sigmaj The covariance of the j-th field is meant and they are Rj a and Gj a. 
The average of the j-th field is meant. This correlation coefficient epsilonj G and B It is 



transmitted to R signal high frequency generation section 513, multiplication is carried 
out to the high frequency component on G signal frequency component buffer 509, and 
the high frequency component of R signal as shown in (g) of drawing 9 is generated. As 
for the low-frequency component of original R signal on the buffer 502 for R signals, and 
the high frequency component generated in R signal RF generation section 513, inverse 
transformation is performed by the reverse DCT transducer 516. (h) of drawing 9 shows 
high definition R signal computed by performing the above mentioned process 
repetitively to all fields. 

[0046] As described above, with the 2nd operation gestalt, an input signal is divided into 
the field of predetermined size, frequency decomposition is carried out for every field, 
and it asks for a correlation coefficient with the low-frequency component of other 
signals using the low-frequency component of G signal with most pixels, and the high 
frequency component of other signals is generated by carrying out the multiplication of 
this correlation coefficient to the high frequency component of G signal. Since only the 
high frequency component was generated in application for every field about the 
low-frequency component at this time, using an original signal as it is, the high 
frequency component of a color component can be amended with high degree of accuracy, 
and an output image with it is obtained by this. [ there is little generating of an error 
and high definition ] Moreover, since signal processing is repetitively performed for 
every field, there is little memory space needed and it can constitute equipment cheaply. 
[0047] In addition, although size of a field is set to 8x8 with the 2nd operation gestalt 
and size of the field of low frequency is set to 2x2, it does not need to be limited to this, 
and a free setup is possible. For example, it is also possible to set size of a field to 4x4, 
and to set size of the field of low frequency to 1x1. What is necessary is just to compute 
using (9) types in the 1st operation gestalt in this case, although the covariance in (ll) 
types is always set to 0 and a correlation coefficient cannot be computed, if size of the 
field of low frequency is set to lxl. Moreover, with the 2nd operation gestalt, a DCT 
transducer and a reverse DCT transducer are set to one, and although this is changed 
and three signals are processed, it does not need to be limited to this. When thinking 
processing speed as important, the transducer according to individual may be prepared 
every three signals. Moreover, it is also possible as the conversion approaches other 
than DCT conversion to use conversion of frequency decomposition, such as the Fourier 
transform and a Hadamard transform. 

[0048] Moreover, although the correlation coefficient of R signal was computed based on 
(9) types and the correlation coefficient of R signal was computed based on (ll) types 
with the 2nd operation gestalt in the above mentioned 1st operation gestalt, the 



correlation coefficient in the 2nd operation gestalt is computed using (9) types, and you 
may make it compute the correlation coefficient in the 1st operation gestalt using (ll) 
types. 

[0049] The 3rd operation gestalt of this invention is explained below. Drawing 10 is 
drawing showing the configuration of the 3rd operation gestalt. In drawing 10 , the 
input sections 701, such as a TV camera, are connected to the input change section 705 
through the buffer 702 for R signals, the buffer 703 for G signals, and the buffer 704 for 
B signals. It is connected to R signal frequency component buffer 708, G signal 
frequency component buffer 709, and B signal frequency component buffer 710 through 
the wavelet transform section 706 and the output change section 707 while direct 
continuation of the output of the input change section 705 is carried out to the output 
section 726. 

[0050] The output of R signal frequency component buffer 708, G signal frequency 
component buffer 709, and B signal frequency component buffer 710 is connected to R 
signal selection section 711, G signal selection section 712, and B signal selection section 
713, respectively. G signal selection section 712 is connected to R signal-error 
calculation section 715, B signal-error calculation section 716, R signal RF generation 
section 719, and B signal RF generation section 720 through the multiplier relocation 
section 714. Moreover, R signal selection section 711 is connected to R signal-error 
calculation section 715 and the input change section 721, and B signal selection section 
713 is connected to B signal-error calculation section 716 and the input change section 
721. 

[0051] Furthermore, R signal-error calculation section 715 is connected to the input 
change section 721 through the R signal minimum error retrieval section 717 and R 
signal RF generation section 719, and B signal-error calculation section 716 is 
connected to the input change section 721 through the B signal minimum error retrieval 
section 718 and B signal RF generation section 720. The output of the input change 
section 721 is connected to the buffer 724 for amendment R signals, and the buffer 725 
for amendment B signals through the reverse wavelet transform section 722 and the 
output change section 723. The buffer 724 for amendment R signals and the buffer 725 
for amendment B signals are connected to the output section 726. Moreover, control 
sections 727, such as a microcomputer, are connected to the input section 701, the input 
change section 705, the output change section 707, R signal selection section 711, G 
signal selection section 712, B signal selection section 713, the multiplier relocation 
section 714, the R signal minimum error retrieval section 717, the B signal minimum 
error retrieval section 718, R signal RF generation section 719, B signal RF generation 



section 720, the input change section 721, the output change section 723, and the output 
section 726. 

[0052] An operation of a configuration of having described above below is explained. 
RGB 3 signal from the input section 701 is transmitted to the buffer 702 for R signals, 
the buffer 703 for G signals, and the buffer 704 for B signals by control of a control 
section 727. As for RGB 3 signal, like the 2nd operation gestalt, G signal corresponding 
to a luminance signal is a signal containing many high frequency components, and R 
and B signal are a signal with a scarce high frequency component. Based on control of a 
control section 727, through the input change section 705, the signal in each above 
mentioned buffer is transmitted to the wavelet transform section 706 one by one, and 
frequency decomposition is carried out. With the 3rd operation gestalt, although two 
decomposition is assumed, this is adjusted by the difference in the high frequency 
component between G signal and other signals. Moreover, the input change section 705 
outputs to the output section 726 only about G signal. 

[0053] In the wavelet transform section 706, conversion is made like the 1st operation 
gestalt and each output signal is transmitted to R signal frequency component buffer 
708, G signal frequency component buffer 709, and B signal frequency component buffer 
710 one by one through the output change section 707 based on control of a control 
section 727. The frequency component in each buffer is inputted into R signal selection 
section 711, G signal selection section 712, and B signal selection section 713, and 16 
frequency components corresponding to the field of the predetermined size of the 
HARASHIN number, for example, the field of 4x4 size, are chosen. 

[0054] The frequency component chosen in R signal selection section 711 is transmitted 
to R signal-error calculation section 715 and the input change section 721, and the 
frequency component chosen in B signal selection section 713 is transmitted to B 
signal-error calculation section 716 and the input change section 721. On the other 
hand, the frequency component chosen in G signal selection section 712 is transmitted 
to R signal-error calculation section 715, B signal-error calculation section 716, R signal 
RF generation section 719, and B signal RF generation section 720, after predetermined 
conversion is made in the multiplier relocation section 714. In R signal-error calculation 
section 715, the error of the similarity about the gestalt is searched for using the 
low-frequency component of a predetermined number, for example, three low-frequency 
components, of R signal frequency component from R signal selection section 711, and G 
signal frequency component from the multiplier relocation section 714. Here, in R 
signal-error calculation section 715, the error of the similarity in all the fields of G 
signal is computed to the field of one R signal because a control section 727 controls R 



signal selection section 711, G signal selection section 712, and the multiplier relocation 
section 714. 

[0055] The R signal minimum error retrieval section 717 searches the field which gives 
the minimum error based on the error computed in said R signal-error calculation 
section 715, and transmits it to R signal RF generation section 719 by making the 
degree about this similarity into a multiplier. In R signal RF generation section 719, 
about the high frequency component of G signal frequency component transmitted from 
the multiplier relocation section 714, the multiplication of the multiplier about said 
similarity is carried out, and the high frequency component of R signal is generated. 
Similarly the field which is similar between B signal and G signal also in B signal-error 
calculation section 716, the B signal minimum error retrieval section 718, and B signal 
RF generation section 720 is searched, and the high frequency component of B signal is 
generated based on this. 

[0056] Based on control of a control section 727, the input change section 721 changes 
the low-frequency component of R signal from R signal selection section 711, and the 
high frequency component of R signal from R signal high frequency generation section 
719, and transmits them to the reverse wavelet transform section 722. Similarly, the 
input change section 721 changes the low-frequency component of B signal from B 
signal selection section 713, and the high frequency component of B signal from B signal 
high frequency generation section 720, and transmits them to the reverse wavelet 
transform section 722. 

[0057] In the reverse wavelet transform section 722, with the count of predetermined, 
and this operation gestalt, two inverse transformation is performed and the result is 
transmitted to the buffer 724 for amendment R signals, or the buffer 725 for 
amendment B signals through the output change section 723. Based on control of a 
control section 727, RGB 3 signal from the buffer 724 for amendment R signals, the 
input change section 705, and the buffer 725 for amendment B signals is outputted to 
the output section 726. 

[0058] Drawing 11 shows the heuristics of the similar field by the frequency component 
of R signal and G signal, (a) of drawing 11 is the field ri of 4x4 size of R signal. It is 
shown and (b) of drawing 11 is this field ri. Field gj of G signal to approximate It is 
shown, i and j mean the number of the field of each signal here, (c) of drawing 11 and (d) 
show the frequency component which gave two steps of wavelet transforms to the image 
of (a) of drawing 11 , and (b). Field ri of 4x4 It is decomposed into ri, 1 -ri, and 16 
frequency components to 16 as shown in (c) of drawing 11 . It is gj similarly. It is 
decomposed into gj, 1 gj, and 16 frequency components to 16 as shown in (d) of drawing 



11 . ri gi It sets to investigate the degree of similarity in between, and both 
low-frequency component is used. Here, it is ri, 1 -ri, and 4. dj, 1 -dj, and the multiplier 
of 4 shall be compared. Moreover, ri and 1 gj and 1 Since the bias which is the average 
concentration of each block, respectively is meant, it is hot used. Therefore, ri gj The 
error Err which shows the similarity of a between is defined by the degree type. 
[0059] 
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[0060] Here, it is si. It is the parameter which shows the scale of concentration. In 
addition, although the field of the size same between R signal and G signal as retrieval 
of a similar field is specified here, such sizes may differ. 

[0061] Drawing 12 is an explanatory view about relocation of the multiplier in the 
multiplier relocation section 714. (a) of drawing 12 shows the arrow head which 
indicates the direction to be the original expansion coefficient gj transmitted from G 
signal frequency component buffer 709, 1 -gj, and arrangement of 16. The alphabet to 
a-p shows the expedient top of explanation, an expansion coefficient gj, 1 -gj, and 16. 
Moreover, these expansion coefficients are Gl by the level of expansion. G2 It is 
classified into GLL, GLH, GHH, and GHL according to the used filter. 
[0062] The output of the subsampler 313 in drawing 3 of the 1st operation gestalt gives 
the high frequency component GLH with the level output of the subsampler 315 for the 
high frequency component GHL with the perpendicular output of the subsampler 314, 
and the output of the subsampler 316 gives a low-frequency component GLL for the 
high frequency component GHH of level perpendicular both directions. Expansion 
coefficient a-p is G2LL. a and G2LH b and G2HH c and G2HL d and GlLH e, f, g, h, and 
GlHH i, j, k, 1, and GlHL m, n, o, and p will belong. The comparison with more various 
configurations is attained by performing the comparison with a total of eight kinds of 
patterns which it not only uses the field of G signal as it is, but combined four rotations 
and symmetric transformation in spacing with retrieval of the similarity of a 



configuration 90 degrees. 

[0063] These eight kinds of patterns are created beforehand, and although performing 
wavelet transform to these is also considered, it becomes a problem from a viewpoint of 
computational complexity and memory space. Here, effectiveness equivalent to eight 
kinds of patterns is acquired by relocation of an expansion coefficient, and reversal 
actuation of a sign, (b) of drawing 12 is the example which rotated (a) of drawing 12 
counterclockwise 90 degrees. Differing is G2LH. G2HL and G1LH G1HL Being 
exchanged in arrangement, G2HH, G2HL, G1HH, and G1HL It is that the sign is 
reversed. If the above is summarized GmLH <->GmHL, -GmHH (13) 
Here, m means the level of expansion of wavelet transform and is m= 1.2 with this 
operation gestalt. (c) - (h) of drawing 12 shows conversion of the multiplier about 
rotation and symmetric transformation similarly. Although drawing 12 illustrates the 
case of two steps of wavelet transforms, these regularity is equally materialized also in 
the wavelet transform of the phase of arbitration. 

[0064] Error Err is computed by (12) types in R signal-error calculation section 715 
about eight kinds of patterns changed based on the aforementioned regularity in the 
multiplier relocation section 714. G signal selection section 712 and the multiplier 
relocation section 714 transmit the data about all the fields obtained from G signal to 
the field of one R signal to R signal-error calculation section 715 based on control of a 
control section 727. The R signal minimum error retrieval section 717 is the scale 
parameter si search the field which gives the minimum error based on all the errors 
computed in said R signal-error calculation section 715, and concerning this field. The 
multiplier pi which shows said eight kinds of patterns is transmitted to R signal RF 
generation section 719. 

[0065] Drawing 13 is a flow chart about said similarity retrieval. Here, for Variable Err, 
Variable Scale is [ Conversion i / R ( ) ] the scale parameter si of (12) types about the 
error of (12) types in the array where GO saves the frequency component of the field of 
G signal for the array where j saves the frequency component of the field of R signal for 
eight kinds of rotation patterns concerning [ number / of the field of R signal / k ] the 
field of G signal in the number of the field of G signal. It is shown. Moreover, the 
number of the field included in R signal and G signal is set to Image. 
[0066] First, 0 is substituted for Si by i. The frequency component of the i-th field of R 
signal is substituted for array R ( ), and the frequency component of the 0th rotation 
pattern of the 0th field of G signal is substituted for S2 by G ( ). 

[0067] Based on (12) types, an error and a scale parameter are computed between said R 
( ) and G ( ), an error is substituted to variable Best_Err and a scale parameter is 



substituted for S3 to variable Best_Scale. 

[0068] Moreover, 0 is substituted for variable Best_G and variable Best_Pi. 0 is 
substituted for S4 and S5 by j and k. The frequency component of the i-th field of R 
signal is substituted for array R ( ), and the frequency component of the k'th rotation 
pattern of the j-th field of G signal is substituted for S6 by G ( ). 

[0069] The error and scale parameter by (12) types are computed between said R ( ) and 
G ( ), and an error and a scale parameter are substituted for S7 by Err and Scale. 
[0070] Err and BestJErr compare by S8 - having - Best_Err - size - a case - S9 - 
smallness - a case branches to S10. S9 - BestjScale - Scale - j is substituted for 
Best_G and k is substituted for Best_Err for Err by Best_Pi. 

[0071] In S10-S13, j andl are added [ k ], and unless k does not exceed 8 and j exceeds 
Image, said processing is repeated. Best_Scale, Best_G, and Best_Pi are outputted in 
S14. 

[0072] In S15 and S16, 1 is added to i, and unless Image is exceeded, said processing is 
repeated. The field in which it is [ in all the fields obtained from G signal to the field of 
one R signal according to the above mentioned process ] most similar is obtained. 
[0073] (a) - (h) of drawing 14 is drawing showing the flow of the above mentioned signal 
processing. Although R signal and G signal are shown in drawing 14 , it is the same also 
about B signal and G signal, (a) of drawing 14 and (b) are R signal ROLL on the buffer 
702 for R signals. G signal G0LL on the buffer 703 for G signals It is shown. These 
signals are divided into the field to which 4x4 size does not overlap with predetermined 
size and this operation gestalt. (c) of drawing 14 , (d), (e), and (£) R2LL on R signal 
frequency component buffer 708 by which frequency decomposition was carried out in 
the wavelet transform section 706, R2HH, R2HL, R2LH, R1HH, R1HL, and RlLH 
G2LL on G signal frequency component buffer 709, G2HH, G2HL, G2LH, GlHH, GlHL, 
and GlLH It is shown. R signal-error calculation section 715 and the R signal minimum 
error retrieval section 717 are R2HH of (c) of drawing 14 , R2HL, and R2LH. G2HH of 
(e) of drawing 14 , G2HL, and G2LH The scale parameter si aforementioned in between 
Multiplier pi which shows eight kinds of patterns It computes, this multiplier is 
transmitted to R signal RF generation section 719 - having - multiplier pi from - 
GlHH, GlHL, and GlLH Scale parameter si after rearranging the multiplier which it is 
related and is shown in drawing 12 GlHH, GlHL, and GlLH Multiplication is carried 
out. Processing of a degree type is made about the component for every field shown in (c) 
of drawing 11 , and (d). 
[0074] 

ri,k =si gj,k (14) 



Here, k is k=5*16 by the multiplier shown in (c) of drawing 11 , and (d). (g) of drawing 14 
is high frequency component R1HH of generated R signal, R1HL, and R1LH. It is shown, 
(h) of drawing 14 is generated high frequency component R1HH, RlHL, and RlLH. 
R2LL on R signal frequency component buffer 708, R2HH, R2HL, and R2LH High 
definition R signal ROLL computed by having carried out reverse wavelet transform in 
the reverse wavelet transform section 722 is shown. 

[0075] As described above, with the 3rd operation gestalt, an input signal is divided into 
the field of predetermined size, frequency decomposition is carried out, and it asks for 
the field in which the low-frequency component of other signals and a configuration are 
similar to the low-frequency component of G signal with most pixels, and the high 
frequency component of other signals is generated based on the high frequency 
component of G signal of this field. In order to generate only a high frequency 
component in application for every field about a low-frequency component at this time, 
using an original signal as it is, the high frequency component of a chrominance signal 
can be amended with high degree of accuracy, and an output image with it is obtained 
by this. [ there is little generating of an error and high definition ] Moreover, in order to 
ask for a high frequency component based on the similarity of a configuration, a high 
frequency component can be obtained also about the case where the continuity of a 
signal is spoiled with an edge etc., or the case where functionality with G signal is low, 
and a good output image is obtained also about various images. 

[0076] In addition, although size of a field is set to 4x4, it does not need to be limited to 
this, and a free setup is required of the 3rd operation gestalt. Moreover, with the 3rd 
operation gestalt, wavelet transform and the reverse wavelet transform section are set 
to one, and although this is changed and three signals are processed, it does not need to 
be limited to this. When thinking processing speed as important, the transducer 
according to individual may be prepared every three signals. 

[0077] The 4th operation gestalt of this invention is explained below. Drawing 15 is 
drawing showing the configuration of the 4th operation gestalt. Fundamentally, 
although it is equivalent to the configuration of the 1st operation gestalt, with the 4th 
operation gestalt, the configuration after the buffer 107 for G signal high frequency in 
the 1st operation gestalt is changed, and it has composition which added the high 
frequency emphasis section 801, G signal reverse wavelet transform section 802, and 
the error calculation section 803. 

[0078] The output of the buffer 107 for G signal high frequency is connected to R signal 
high frequency generation section 110, B signal high frequency generation section 111, 
and G signal reverse wavelet transform section 802 through the high frequency 



emphasis section 801. G signal reverse wavelet transform section 802 receives the input 
from the high frequency emphasis section 801 and the buffer 106 for G signal low 
frequency, and is connected to the output section 114 and the error calculation section 
803. The error calculation section 803 is connected to the RF emphasis section 801, and 
the control section 115 is connected to R signal correlation coefficient calculation section 
108, R signal RF generation section 110, B signal correlation coefficient calculation 
section 109, B signal RF generation section 111, the RF emphasis section 801, and the 
error calculation section 803. 

[0079] An operation of a configuration of having described above below is explained. 
RGB 3 signal from the input section 101 is transmitted to the buffer 102 for R signals, 
the buffer 103 for B signals, and the buffer 104 for G signals by control of a control 
section 115. Wavelet transform of the G signal in the buffer 104 for G signals is 
transmitted and carried out to the wavelet transform section 105. The low-frequency 
component after wavelet transform is outputted to the buffer 106 for G signal low 
frequency, and a high frequency component is outputted to the buffer 107 for G signal 
high frequency. The high frequency component of the buffer 107 for G signal high 
frequency is transmitted to the high frequency emphasis section 801, and multiplication 
is carried out by the predetermined multiplier alpha. 

[0080] Drawing 16 is an explanatory view about the method of determining the 
multiplier alpha in the RF emphasis section 801. As initial value of a multiplier alpha, 
1.5 is set up, for example. Based on the high frequency component of G signal and the 
low-frequency component of the buffer 106 for G signal low frequency by which 
emphasis processing was carried out, G signal is reconfigurated in G signal reverse 
wavelet transform section 802. In the error calculation section 803, the density range of 
reconfigurated G signal is investigated, and if it is 8 bits in the predetermined range, for 
example, concentration level, the rate of the number of pixels which deviates from the 
range of 0-255 is investigated. As shown in drawing 16 (a), when this rate does not 
exceed a predetermined threshold, for example, 1%, the RF emphasis section 801 makes 
a multiplier alpha increase, and performs emphasis processing again. On the other 
hand, as shown in drawing 16 (b), when it is over the predetermined threshold, a 
multiplier alpha is decreased and emphasis processing is performed again. 
Comparatively, from excess, when [ of this error ] it becomes excess from the following or 
the following, emphasis processing is ended. 

[0081] After processing of the high frequency component of G signal is completed, R 
signal correlation coefficient calculation section 108 computes the number of hue 
relation between the low-frequency components of R signal in the buffer 102 for R 



signals, and G signal in the buffer 106 for G signal low frequency. B signal correlation 
coefficient calculation section 109 computes the number of hue relation similarly 
between the low-frequency components of B signal in the buffer 103 for B signals, and G 
signal in the buffer 106 for G signal low frequency. Each number of hue relation is 
transmitted to R signal RF generation section 110 and B signal RF generation section 
111, multiplication is carried out to the high frequency component of G signal with 
which emphasis processing of [ in the RF emphasis section 801 ] was carried out, and 
the high frequency component of R signal and B signal is compounded. 
[0082] R signal reverse wavelet transform section 112 performs reverse wavelet 
transform based on the high frequency component of R signal in the buffer 102 for R 
signals (low-frequency component), and R signal compounded in R signal high 
frequency generation section 110, and transmits high definition R signal to the output 
section 114. Similarly, B signal reverse wavelet transform section 113 performs reverse 
wavelet transform based on the high frequency component of B signal in the buffer 103 
for B signals (low-frequency component), and B signal compounded in B signal high 
frequency generation section 111, and transmits high definition B signal to the output 
section 114. Moreover, G signal of G signal reverse wavelet transform section 802 is also 
outputted to the output section 114, and RGB 3 signal is outputted from the output 
section 114. 

[0083] As described above, with the 4th operation gestalt, wavelet transform divides G 
signal with most pixels into a RF and low frequency among input signals, and emphasis 
processing of this high frequency component is carried out. And it asks for a correlation 
coefficient with other signals using a low-frequency component, and the high frequency 
component of other signals is generated by carrying out the multiplication of this 
correlation coefficient to the high frequency component of G signal which carried out 
emphasis processing. Since a high frequency component is generated in application per 
pixel about a low-frequency component at this time, using an original signal as it is, the 
high frequency component of a chrominance signal can be amended with high degree of 
accuracy, and an output pixel with it is obtained by this. [ there is little generating of an 
error and high definition ] Moreover, since the high frequency component is performing 
emphasis processing in the range in which a rate with error does not exceed a 
predetermined threshold, it can acquire a good output signal on the vision target by 
which contrast was emphasized. 

[0084] In addition, although the multiplier alpha for emphasis processing is 
automatically adjusted with the 4th operation gestalt so that a rate with error may not 
exceed a threshold, it does not need to be limited to this. Asking for a multiplier alpha 



manually is also possible, and the error calculation section 803 can be omitted in this 
case. 

[0085] The 5th operation gestalt of this invention is explained below. Drawing 17 is 
drawing showing the configuration of the 5th operation gestalt. Although the 
configuration of the 5th operation gestalt is fundamentally equivalent to the 
configuration of the 1st operation gestalt, the 5th operation gestalt has composition 
which added R signal low frequency emphasis section 901, B signal low frequency 
emphasis section 902, G signal low frequency emphasis section 903, G signal high 
frequency emphasis section 904, G signal reverse wavelet transform section 905, and 
the error calculation section 906 to the 1st operation gestalt. R signal low frequency 
emphasis section 901 connected to the output of the buffer 102 for R signals is connected 
to R signal reverse wavelet transform section 112. B signal low frequency emphasis 
section 902 connected to the output of the buffer 103 for B signals is connected to B 
signal reverse wavelet transform section 113. G signal low frequency emphasis section 
903 connected to the output of the buffer 106 for G signal low frequency is connected to 
G signal reverse wavelet transform section 905. The buffer 107 for G signal high 
frequency is connected to R signal high frequency generation section 110, B signal high 
frequency generation section 111, and G signal reverse wavelet transform section 905 
through G signal high frequency emphasis section 904. G signal reverse wavelet 
transform section 905 is connected to the output section 114 and the error calculation 
section 906 while connecting with the output of G signal RF emphasis section 904 and G 
signal low frequency emphasis section 903. The error calculation section 906 is 
connected to G signal RF emphasis section 904, and the control section 115 is connected 
to R signal correlation coefficient calculation section 108, R signal RF generation section 
110, R signal low frequency emphasis section 901, B signal correlation coefficient 
calculation section 109, B signal RF generation section 111, B signal low frequency 
emphasis section 902, G signal low frequency emphasis section 903, G signal RF 
emphasis section 904, and the error calculation section 906. 

[0086] An operation of a configuration of having described above below is explained. 
RGB 3 signal from the input section 101 is transmitted to the buffer 102 for R signals, 
the buffer 103 for B signals, and the buffer 104 for G signals by control of a control 
section 115. Wavelet transform of the G signal in the buffer 104 for G signals is carried 
out in the wavelet transform section 105. The low-frequency component after wavelet 
transform is outputted to the buffer 106 for G signal low frequency, and a high 
frequency component is outputted to the buffer 107 for G signal high frequency. 
Low-frequency component GILL of the buffer 106 for G signal low frequency After 



normalizing at the maximum Mmax of concentration based on a degree type by G signal 
low frequency emphasis section 903, BEKI ** is carried out by the predetermined 
multiplier beta. With the 5th operation gestalt, since a 8"bit concentration range is 
assumed, it is set to Mmax =255. 
[0087] 

[Equation 5] 




max 



[0088] In the case of beta< 1, a multiplier beta will extend the range of an umbra, and, 
in the case of beta> 1, the range of a bright section will be extended. Therefore, in G 
signal low frequency emphasis section 903, a bright section or an umbra is judged from 
the average concentration value of the low-frequency component of G signal, and the 
initial value of a multiplier beta is set up. Since it becomes the range of 0*255 as an 
example if it is 8 bits in concentration level, if the average concentration value of a 
low-frequency component is 128 or less and it is an umbra and the above, it is judged as 
a bright section. 1.5 is set up, if the initial value of a multiplier beta is an umbra and it 
is 0.5 and a bright section. As for a multiplier beta, the same value is used to all 
low-frequency components. 

[0089] Based on control of a control section 115, the low-frequency component by which 
emphasis processing was made, and the usual high frequency component are 
transmitted to G signal reverse wavelet transform section 905, and G signal is 
reconfigurated. In the error calculation section 906, the density range of reconfigurated 
G signal is investigated and the rate of the number of pixels which deviates from the 
predetermined range is investigated. The optimal multiplier beta is called for like the 
4th operation gestalt. This multiplier beta is transmitted to R signal low frequency 
emphasis section 901 and B signal low frequency emphasis section 902 through a 
control section 115, and the range of a low-frequency component is extended like (16) 
types. 

[0090] Next, a control section 115 starts G signal RF emphasis section 904. As shown to 
(d) of drawing 11 by G signal RF emphasis section 904, they are high frequency 
component GlHH of G signal, GlHL, and GlLH. It is divided into predetermined size, 
for example, the field corresponding to 4x4, and the component gj, 5 -gj, and 16 are 
extracted. And it is multiplier gammaj for emphasis for every field of this. It is 
computed by the degree type. 



[0091] 

[Equation 6] 




[0092] Here, for j, k is gj a about the element of 5*16 in the number of the field of a high 
frequency component. The average concentration of the j-th field is meant. (17) A 
formula shows the conditions on which the concentration range of each field does not 
deviate from the predetermined range to the given multiplier beta. The multiplication of 
the high frequency component of the buffer 107 for G signal high frequency is carried 
out by said multiplier gamma by the high frequency emphasis section 901. Then, R 
signal correlation coefficient calculation section 108 computes the number of hue 
relation between the low-frequency components of R signal in the buffer 102 for R 
signals, and G signal in the buffer 106 for G signal low frequency. B signal correlation 
coefficient calculation section 109 computes the number of hue relation similarly 
between the low-frequency components of B signal in the buffer 103 for B signals, and G 
signal in the buffer 106 for G signal low frequency. Each number of hue relation is 
transmitted to R signal RF generation section 110 and B signal RF generation section 
111, multiplication is carried out to the high frequency component of G signal with 
which emphasis processing of [ in the RF emphasis section 904 ] was carried out, and 
the high frequency component of R signal and B signal is compounded. In R signal 
reverse wavelet transform section 112, reverse wavelet transform is performed based on 
the low-frequency component as which it was emphasized in R signal low frequency 
emphasis section 901, and the high frequency component of R signal compounded in R 
signal high frequency generation section 110, and high definition R signal is 
transmitted to the output section 114. Similarly, B signal reverse wavelet transform 
section 113 performs reverse wavelet transform based on the low-frequency component 
as which it was emphasized in B signal low frequency emphasis section 902, and the 
high frequency component of B signal compounded in B signal high frequency 
generation section 111, and transmits high definition B signal to the output section 114. 
Moreover, the output section 114 HE output also of the G signal of G signal reverse 
wavelet transform section 905 is carried out, and RGB 3 signal is outputted from the 
output section 114. 



[0093] As described above, with the 5th operation gestalt, wavelet transform 
decomposes G signal with most pixels into a RF and low frequency among input signals, 
and emphasis processing of this high frequency component and low-frequency 
component is carried out. Then, it asks for a correlation coefficient between the original 
low-frequency component of G signal, and other signals, and the high frequency 
component of other signals is generated by carrying out the multiplication of this 
correlation coefficient to the high frequency component of G signal which carried out 
emphasis processing. Moreover, the same emphasis processing as the low-frequency 
component of G signal is performed also to other signals. In order to generate a high 
frequency component in application for every field after carrying out emphasis 
processing of a high frequency component and the low-frequency component the optimal, 
a high definition output signal with the contrast emphasized as the extended dynamic 
range is acquired. Moreover, since generating of the error by extended processing is 
investigated beforehand, and a parameter is controlled and the parameter of emphasis 
processing is also controlled collectively, it is hard to generate unnatural emphasis. 
[0094] In addition, although the multiplier beta for emphasis processing is 
automatically adjusted with the 5th operation gestalt so that a rate with error may not 
exceed a threshold, it does not need to be limited to this. It is also possible to decide a 
multiplier beta manually and the error calculation section 906 can be omitted in this 
case. 

1. In addition, invention of the following configurations is included in the above 
mentioned concrete operation gestalt. 

In the signal processor which processes a signal with more amount of information of the 
signal about at least one spectral sensitivity characteristic among two or more spectral 
sensitivity characteristics than the amount of information of the signal about other 
spectral sensitivity characteristics (Configuration l) A frequency decomposition means 
to decompose the signal of the spectral sensitivity characteristic with much amount of 
information into a low-frequency component and a high frequency component, A 
correlation coefficient calculation means to compute a correlation coefficient between 
the low-frequency component obtained from this frequency decomposition means, and 
the signal of the spectral sensitivity characteristic with little amount of information, 
The correlation coefficient obtained from this correlation coefficient calculation means, 
and a RF generation means by which amount of information generates the high 
frequency component of the signal of little spectral sensitivity characteristic based on 
the high frequency component obtained from said frequency decomposition means, The 
signal processor characterized by having a frequency synthesis means to compound the 



L 



signal of the spectral sensitivity characteristic with little the high frequency component 
and amount of information which were acquired from this RF generation means, and to 
output a high definition output signal. 

(Configuration 2) The signal processor characterized by" the signal of the spectral 
sensitivity characteristic with much said amount of information being equivalent to a 
luminance signal, and signals other than this signal being equivalent to a chrominance 
signal in a configuration 1. 

(Configuration 3) It is the signal processor characterized by said frequency 
decomposition means and said RF composition means performing rectangular wavelet 
transform or congruence rectangular cross wavelet transform in a configuration 1, using 
a Harr function or a Daubechies function as a basis function. 

(Configuration 4) It is the signal processor characterized by said correlation coefficient 
calculation means computing a correlation coefficient in a configuration 1 based on hue 
Seki between the signals of two or more spectral sensitivity characteristics. 
(Configuration 5) It is the signal processor characterized by using any one orthogonal 
transformation of DCT conversion, the Fourier transform, and the Hadamard transform 
for a frequency decomposition means and a frequency synthesis means for every field of 
predetermined size in a configuration 1. 

In the signal processor which processes a signal with more amount of information of the 
signal about at least one spectral sensitivity characteristic among two or more spectral 
sensitivity characteristics than the amount of information of the signal about other 
spectral sensitivity characteristics (Configuration 6) A frequency decomposition means 
by which distribution decomposes a signal into two or more frequency components by 
making a local function into a basis function, The frequency component corresponding 
to the first predetermined field of the signal of the spectral sensitivity characteristic 
with the multiplier of two or more frequency components obtained from this frequency 
decomposition means to amount of information [ much ], Between the frequency 
components of the first [ said ] predetermined field obtained from an extract means to 
extract the frequency component corresponding to the second predetermined field of the 
signal of other spectral sensitivity characteristics with little amount of information, and 
this extract means, and said second predetermined field A similarity calculation means 
to compute the degree of similarity, and a retrieval means to search said first 
predetermined field where similarity is the highest to said second predetermined field 
based on the degree of the similarity acquired from this similarity calculation means, A 
RF generation means to generate the high frequency component of said second 
predetermined field based on the degree of similarity from the high frequency 



component about said first predetermined field obtained from this retrieval means, The 
signal processor characterized by providing a frequency synthesis means to compound 
the signal of the spectral sensitivity characteristic with little the high frequency 
component and amount of information which were acquired from this RF generation 
means, and to output a high definition output signal. 

(Configuration 7) It is the signal processor characterized by said frequency 
decomposition means and said RF composition means performing rectangular wavelet 
transform or congruence rectangular cross wavelet transform in a configuration 6, using 
a Harr function or a Daubechies function as a basis function. 

In the signal processor which processes a signal with more amount of information of the 
signal about at least one spectral sensitivity characteristic among two or more spectral 
sensitivity characteristics than the amount of information of the signal about other 
spectral sensitivity characteristics (Configuration 8) A frequency decomposition means 
to decompose the signal of the spectral sensitivity characteristic with much amount of 
information into a low-frequency component and a high frequency component, As 
opposed to the high frequency component decomposed by this frequency decomposition 
means size from 1 The RF emphasis means which carries out the multiplication of the 
becoming multiplier alpha, An error calculation means by which the signal which 
compounds the high frequency component emphasized with this RF emphasis means 
and said low-frequency component, and is acquired computes the rate of having 
deviated from the predetermined range, The signal processor characterized by 
providing the control means which controls the value of said multiplier alpha based on 
the calculation result by this error calculation means. 

In the signal processor which processes a signal with more amount of information of the 
signal about at least one spectral sensitivity characteristic among two or more spectral 
sensitivity characteristics than the amount of information of the signal about other 
spectral sensitivity characteristics (Configuration 9) A frequency decomposition means 
to decompose the signal of the spectral sensitivity characteristic with much amount of 
information into a low-frequency component and a high frequency component, A 
reference signal low frequency emphasis means to carry out BEKI ** of the signal which 
it normalized, and to emphasize it by the multiplier beta to the low-frequency 
component decomposed by this frequency decomposition means, An error calculation 
means by which compound the low-frequency component emphasized by this reference 
signal low frequency emphasis means, and said high frequency component, and the 
compounded signal computes the rate of having deviated from the predetermined range, 
The control means which controls the value of said multiplier beta based on the 



calculation result by this error calculation means, The high frequency component 
decomposed by said frequency decomposition means is divided into a predetermined 
field. The reference signal RF emphasis means which carries out the multiplication of 
the multiplier gamma drawn by predetermined relationalexpression from the divided 
multiplier beta which was used with said reference signal low frequency emphasis 
means for every field, The signal processor characterized by providing the subordination 
signal low frequency emphasis means which carries out the exponentiation of the 
normalized signal by said multiplier beta to the signal of the spectral sensitivity 
characteristic with little amount of information. 

2. Object of the Invention of a configuration of having described above is as follows. 
(A configuration 1 thru/or 4) It is only compensating with the chrominance signal in 
being what amended linear interpolation and a luminance signal, and permuting, and 
the conventional technique cannot respond about the point of amendment of a highly 
precise chrominance signal. This invention aims at offering the signal processor which 
can amend the high frequency component of a chrominance signal with high degree of 
accuracy paying attention to this point. 

(Configuration 5) It is only compensating with the chrominance signal in being what 
amended linear interpolation and a luminance signal, and permuting, and the 
conventional technique cannot respond about the point of amendment of a highly 
precise chrominance signal. This invention aims at offering the signal processor to 
which the memory space to need can amend the high frequency component of a 
chrominance signal with high degree of accuracy by few equipment configurations 
paying attention to this point. 

(Configurations 6 and 7) The conventional technique cannot interpolate a chrominance 
signal using a contiguity pixel, or it is only compensating with the chrominance signal 
in being what amended the luminance signal on the same coordinate, and permuting, 
and it can respond neither about the case where the continuity of a signal is spoiled 
with an edge etc., nor the case where functionality with a luminance signal is low. 
Paying attention to this point, this invention aims at offering the signal processor which 
can amend the high frequency component of a chrominance signal, when a continuity is 
spoiled, or even when functionality is low. 

(Configuration 8) By being what amended linear interpolation and a luminance signal, 
and permuting, it is only compensating with the chrominance signal and the 
conventional technique cannot respond about the point of generating the high frequency 
component beyond an input signal. This invention aims at offering the signal processor 
with which the high frequency component beyond an input signal is generated, contrast 



is emphasized paying attention to this point, and a good output signal is acquired 
visually. 

(Configuration 9) It is only compensating with the chrominance signal in being what 
amended linear interpolation and a luminance signal," and permuting, and the 
conventional technique cannot respond about the point of the optimal amendment of a 
high frequency component and a low-frequency component. This invention aims at 
offering the signal processor with which an escape and contrast stretching of a dynamic 
range are performed, and a high definition output signal is acquired paying attention to 
this point. 

3. The operation gestalt corresponding to invention of a configuration of having 
described above, an operation, and the effectiveness are as follows. 
(A configuration 1 thru/or 4) 

(Operation gestalt of corresponding invention) The 1st operation gestalt described above 
at least is equivalent to the operation gestalt concerning this invention. The wavelet 
transform section 105 shown in drawing 1 and drawing 3 corresponds to the frequency 
decomposition means under configuration. Although the Harr function shown in 
drawing 4 as a basis function of wavelet transform corresponds, rectangular wavelet 
functions, such as a Daubechies function, a congruence rectangular cross wavelet 
function, etc. are included. R signal correlation coefficient calculation section 108 of 
drawing 1 and B signal correlation coefficient calculation section 109 correspond to the 
correlation coefficient calculation means under configuration. A correlation coefficient 
calculation means includes computing a correlation coefficient based on hue Seki 
between the output signals of two or more spectral sensitivity characteristics here. R 
signal RF generation section 110 of drawing 1 and B signal RF generation section 111 
correspond to the RF generation means under configuration. R signal reverse wavelet 
transform section 112 and B signal reverse wavelet transform section 113 which are 
shown in drawing 1 and drawing 6 correspond to the frequency synthesis means under 
configuration. 

[0095] The desirable example of application of the signal processor concerning this 
invention is as follows. The picture signal from the input section 101 shown in drawing 
1 is saved at the buffer 102 for R signals, the buffer 103 for B signals, and the buffer 104 
for G signals, G signal in the buffer 104 for G signals with most pixels is transmitted to 
the wavelet transform section 105, and it understands by the frequency to a high 
frequency component and a low-frequency component. Next, the high frequency 
component of R signal and B signal is generated by computing the correlation coefficient 
between this low-frequency component, R signal, and B signal in R signal correlation 



coefficient calculation section 108 and B signal correlation coefficient calculation section 
109, and carrying out the multiplication of the obtained correlation coefficient to the 
high frequency component of G signal in R signal RF generation section 110 and B 
signal RF generation section 111. And this generated high frequency component, 
original R signal, and B signal are compounded in R signal reverse wavelet transform 
section 112 and B signal reverse wavelet transform section 113. 

[0096] (Operation) Frequency decomposition of wavelet transform etc. decomposes the 
signal (here G signal with most pixels) about the spectral sensitivity characteristic with 
much amount of information into a RF and low frequency among input signals. Among 
these, it asks for a correlation coefficient with the signal (here R, B signal) of other 
spectral sensitivity characteristics with little amount of information using a 
low-frequency component, and R as other signals and the high frequency component of 
B signal are generated by carrying out the multiplication of this correlation coefficient 
to the high frequency component of G signal. 

[0097] (Effectiveness) Since it generates in application per pixel and was made to add 
[ high frequency component ] about a low-frequency component, using an original signal 
as it is, the high frequency component of a chrominance signal can be amended with 
high degree of accuracy, and an output image with it is obtained. [ there is little 
generating of an error and high definition ] Moreover, when wavelet transform is used 
as a frequency decomposition means, in order to share the information on a pixel 
mutually soon, even if it controls a high frequency component per pixel, a continuity is 
good, and a high definition playback image is obtained. Moreover, since frequency 
information and positional information are acquired by coincidence, a high frequency 
component is compounded in application by computing a correlation coefficient per pixel. 
(Configuration 5) 

(Gestalt of implementation of corresponding invention) The above mentioned 2nd 
operation gestalt is equivalent to the operation gestalt concerning this invention. The 
input change section 505 of drawing 7 , the DCT transducer 506, and the output change 
section 507 correspond to the frequency decomposition means under configuration. 
Moreover, the input change section 515 of drawing 7 , the reverse DCT transducer 516, 
and the output change section 517 correspond to the frequency synthesis means under 
configuration. 

[0098] The desirable example of application of the signal processor concerning this 
invention is as follows. The picture signal from the input section 501 shown in drawing 
7 is saved with the buffer 502 for R signals, the buffer 503 for G signals, and the buffer 
504 for B signals, and it understands by the frequency to a high frequency component 



and a low-frequency component by the DCT transducer 506 for every field of 
predetermined size. Next, the high frequency component of R signal and B signal is 
generated by computing the correlation coefficient between the low-frequency 
components of the low-frequency component of G signal with most pixels, R signal, and 
B signal in R signal correlation coefficient calculation section 511 and B signal 
correlation coefficient calculation section 512, and carrying out the multiplication of 
these correlations to the high frequency component of G signal in R signal RF 
generation section 513 and B signal RF generation section 514. And the low-frequency 
component of this generated high frequency component, original R signal, and B signal 
is compounded by the reverse DCT transducer 516. 

[0099] (Operation) It decomposes into a RF and low frequency by carrying out DCT 
conversion of the input signal for every field of predetermined size, for example. It asks 
for the correlation coefficient of G signal with most pixels, and R as other signals and B 
signal using this low-frequency component, and the high frequency component of R and 
B signal is generated by carrying out the multiplication of this correlation coefficient to 
the high frequency component of G signal. 

[0100] (Effectiveness) In order to perform frequency decomposition and composition for 
every field of small size, few equipment configurations of needed memory space become 
possible. Moreover, since a low-frequency component is generated in application per 
pixel and added about the high frequency component, using an original signal as it is, 
the high frequency component of a chrominance signal can be amended with high 
degree of accuracy, and an output image with it is obtained. [ there is little generating of 
an error and high definition ] 
(Configurations 6 and 7) 

(Gestalt of implementation of corresponding invention) The above mentioned 3rd 
operation gestalt is equivalent to the operation gestalt concerning this invention. The 
wavelet transform section 706 shown in drawing 10 corresponds to the frequency 
decomposition means under configuration. Although the Harr function shown in 
drawing 4 corresponds as a basis function of wavelet transform, rectangular wavelet 
functions, such as a Daubechies function, a congruence rectangular cross wavelet 
function, etc. are included. R signal selection section 711 of drawing 10 , B signal 
selection section 712, and B signal selection section 713 correspond to the extract means 
under configuration. R signal-error calculation section 715 of drawing 10 and B 
signal-error calculation section 716 correspond to the similarity calculation means 
under configuration. The R signal minimum error retrieval section 717 of drawing 10 
and the B signal minimum error retrieval section 718 correspond to the retrieval means 



under configuration. R signal RF generation section 719 of drawing 10 and B signal RF 
generation section 720 correspond to the RF generation means under configuration. The 
reverse wavelet transform section 722 shown in drawing 10 corresponds to the 
frequency synthesis means under configuration. 

[0101] The desirable example of application of the signal processor concerning this 
invention is as follows. The picture signal from the input section 701 shown in drawing 
10 is saved with the buffer 702 for R signals, the buffer 703 for G signals, and the buffer 
704 for B signals, the signal in each buffer is transmitted to the wavelet transform 
section 706, and it understands by the frequency to a high frequency component and a 
low-frequency component. Next, the degree of the similarity of a configuration is 
computed for every field of predetermined size in R signal-error calculation section 715 
and B signal-error calculation section 716 by the low-frequency component between the 
low-frequency component of G signal with most pixels, R signal, and B signal, and it 
asks for the field where similarity is the highest in the R signal minimum error 
retrieval section 717 and the B signal minimum error retrieval section 718. Next, the 
high frequency component of G signal corresponding to this field is amended according 
to the degree of similarity in R signal RF generation section 719 and B signal RF 
generation section 720, and the low-frequency component of this amended high 
frequency component, original R signal, and B signal is compounded in the reverse 
wavelet transform section 722. 

[0102] (Operation) Distribution decomposes an input signal into two or more frequency 
components by the frequency decomposition which made the local function the basis 
function, for example, wavelet transform. Next, the field in which a configuration is 
similar is searched between the low-frequency component of the signal (here G signal 
with most pixels) of the spectral sensitivity characteristic with much amount of 
information, and the low-frequency component of the signal (here R, B signal) of other 
spectral characteristics with little amount of information, and the high frequency 
component of R and B signal is generated by amending the high frequency component of 
G signal of this field according to the degree of the similarity of a configuration. 
[0103] (Effectiveness) In order to generate a high frequency component based on the 
similarity of a configuration, a high frequency component can be obtained also about the 
case where the continuity of a signal is spoiled with an edge etc., or the case where 
functionality with G signal is low, and a good output image is obtained also about 
various images. 
(Configuration 8) 

(Gestalt of implementation of corresponding invention) The above mentioned 4th 



operation gestalt is equivalent to the operation gestalt concerning this invention. The 
RF emphasis section 801 of drawing 15 corresponds to the RF emphasis means under 
configuration. G signal reverse wavelet transform section 802 of drawing 15 and the 
error calculation section 803 correspond to the error calculation means under 
configuration. The control section 115 of drawing 15 corresponds to the control means 
under configuration. 

[0104] The desirable example of application of the signal processor concerning this 
invention is as follows. G signal in the buffer 104 for G signals shown in drawing 15 is 
transmitted to the wavelet transform section 105, frequency decomposition is carried 
out at a high frequency component and a low-frequency component, and a high 
frequency component is emphasized by carrying out the multiplication of the multiplier 
alpha in the RF emphasis section 801. Next, this high frequency component and 
low-frequency component that were emphasized are reconfigurated in G signal reverse 
wavelet transform section 802, and this reconstruction image computes the rate of 
having deviated from the regular density range, in the error calculation section 803. 
And the high frequency component as which R signal and B signal were emphasized 
using the high frequency component which controlled the value of a multiplier alpha 
and was emphasized that an error does not exceed a predetermined threshold by the 
control section 115 is generated, and R, G, and B3 signal is reconfigurated from the 
emphasized high frequency component and a low-frequency component. 
[0105] (Operation) Frequency decomposition means, such as wavelet transform or DCT 
conversion, decompose the signal (here G signal with most pixels) of the spectral 
sensitivity characteristic with much amount of information into a high frequency 
component and a low-frequency component among input signals. Among these, the 
HARASHIN number is reconfigurated using the high frequency component which 
emphasized the high frequency component by carrying out the multiplication of the 
multiplier alpha, and carried out emphasis processing further, and the value of a 
multiplier alpha is controlled based on extent with error. Then, it asks for the 
correlation coefficient of the low-frequency component of G signal, and the signal (here 
R, B signal) of other spectral characteristics with little amount of information, and the 
high frequency component which carried out emphasis processing of R and the B signal 
by carrying out the multiplication of this correlation coefficient to the high frequency 
component which carried out emphasis processing of the G signal is generated. 
[0106] (Effectiveness) A good output signal is acquired by the vision target by which 
contrast was emphasized. Moreover, since generating of the error by emphasis 
processing is investigated beforehand, it is hard to generate unnatural emphasis. 



Moreover, when wavelet transform is used as a frequency decomposition means, in 
order to share the information on a pixel mutually soon, a playback image with it is 
obtained. [ a good continuity and ] [ high definition ] On the other hand, when DCT 
conversion is used as a frequency decomposition means, the effectiveness which can 
make memory space small is done so. 
(Configuration 9) 

(Gestalt of implementation of corresponding invention) The above mentioned 5th 
operation gestalt is equivalent to the operation gestalt concerning this invention. G 
signal low frequency emphasis section 903 of drawing 17 corresponds to the reference 
signal low frequency emphasis means under configuration. G signal reverse wavelet 
transform section 905 of drawing 17 and the error calculation section 906 correspond to 
the error calculation means under configuration. The control section 115 of drawing 17 
corresponds to the control means under configuration. G signal RF emphasis section 
904 of drawing 17 corresponds to the reference signal RF emphasis means under 
configuration. R signal low frequency emphasis section 901 of drawing 17 and B signal 
low frequency emphasis section 902 correspond to the subordination signal low 
frequency emphasis means under configuration. 

[0107] The desirable example of application of the signal processor concerning this 
invention is as follows. G signal in the buffer 104 for G signals shown in drawing 17 is 
transmitted to the wavelet transform section 105, and it understands by the frequency 
to a high frequency component and a low-frequency component. Next, a dynamic range 
is extended by carrying out BEKI ** of the multiplier beta in G signal low frequency 
emphasis section 903 to the low-frequency component which it normalized, and this 
low-frequency component and high frequency component that were extended are 
reconfigurated in G signal reverse wavelet transform section 905. Next, this 
reconstruction image computes the rate of having deviated from the regular density 
range, in the error calculation section 906, and the value of a multiplier beta is 
controlled so that an error does not exceed a predetermined threshold by the control 
section 115. Next, the multiplier gamma to which a high frequency component is led by 
predetermined relational expression from a multiplier beta for every field of 
predetermined size corresponding to the low-frequency component extended 
appropriately is emphasized by carrying out multiplication. Next, the high frequency 
component as which BEKI ** of the above was carried out using the multiplier beta, and 
R signal and B signal were emphasized using the high frequency component of 
emphasized G signal in R signal low frequency emphasis section 901 and B signal low 
frequency emphasis section 902 in the low-frequency component of normalized R signal 



and B signal is generated. And R, G, and B3 signal is reconfigurated from the 
emphasized high frequency component and the low-frequency component to which the 
dynamic range was extended. 

[0108] (Operation) Frequency decomposition means, such as wavelet transform or DCT 
conversion, decompose the signal (here G signal with most pixels) of the spectral 
sensitivity characteristic with much amount of information into a high frequency 
component and a low-frequency component among input signals. Among these, the 
HARASHIN number is reconfigurated using the low-frequency component which 
extended the dynamic range and was further extended by normalizing a low-frequency 
component and carrying out BEKI ** by the multiplier beta, and the value of a 
multiplier beta is controlled based on extent with error. Then, the multiplier gamma to 
which the high frequency component of G signal is led by predetermined relational 
expression from a multiplier beta is emphasized by carrying out multiplication. It asks 
for the correlation coefficient of the low-frequency component of G signal, and the signal 
(here R, B signal) of other spectral sensitivity characteristics with little amount of 
information, and the high frequency component which carried out emphasis processing 
of R and the B signal by carrying out the multiplication of this correlation coefficient to 
the high frequency component which carried out emphasis processing of the G signal is 
generated. Furthermore, the dynamic range of the low-frequency component of R and B 
signal is extended by the multiplier beta appropriately controlled to the low-frequency 
component of G signal. At the end, R, G, and B3 signal is reconfigurated from the 
emphasized high frequency component and the low-frequency component which had a 
die MIKKU range extended. 

[0109] (Effectiveness) A high definition output signal with the contrast emphasized as 
the extended dynamic range is acquired. Moreover, since generating of the error by 
extended processing is investigated beforehand, and a parameter is controlled and the 
parameter of emphasis processing is also controlled collectively, it is hard to generate 
unnatural emphasis. Moreover, when wavelet transform is used as a frequency 
decomposition means, in order to share the information on a pixel mutually soon, a 
playback image with it is obtained. [ a good continuity and ] [ high definition ] On the 
other hand, when DCT conversion is used as a frequency decomposition means, the 
effectiveness which can make memory space small is done so. 
.[0110] 

[Effect of the Invention] According to invention according to claim 1, the signal 
processor which can amend the high frequency component of a chrominance signal with 
high degree of accuracy can be offered. According to invention according to claim 2, 



when a continuity is spoiled, or even when functionality is low, the signal processor 
which can amend the high frequency component of a chrominance signal can be offered. 
According to invention according to claim 3, the signal processor with which contrast 
was emphasized and with which a good output signal is acquired visually can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing showing the configuration of the signal processor concerning 
the 1st operation gestalt of this invention. 

[Drawing 2l It is the explanatory view of the 2 plate type CCD input section. 
[Drawing 3l It is drawing showing the configuration of the wavelet transform section. 
[Drawing 41 It is an explanatory view about a Harr function. 

[Drawing 51 It is drawing showing the flow of signal processing in the 1st operation 
gestalt. 

[Drawing 6l It is drawing showing the configuration of the reverse wavelet transform 
section. 

[Drawing 71 It is drawing showing the configuration of the signal processor concerning 
the 2nd operation gestalt of this invention. 

[Drawing 8l It is the explanatory view of the veneer type CCD input section. 

[Drawing 9] It is drawing showing the flow of signal processing in the 2nd operation 

gestalt. 

[Drawing 101 It is drawing showing the configuration of the signal processor concerning 
the 3rd operation gestalt of this invention. 

[Drawing 111 It is the explanatory view of the similar area search by the frequency 
component. 

[Drawing 121 It is an explanatory view about relocation of a multiplier. 
[Drawing 13] It is the flow chart of similar area search. 

[Drawing 14l It is drawing showing the flow of signal processing in the 3rd operation 
gestalt. 

[Drawing 15] It is drawing showing the configuration of the signal processor concerning 
the 4th operation gestalt of this invention. 

[Drawing 16] It is the explanatory view of the method of determining a multiplier alpha. 



[Drawing 17] It is drawing showing the configuration of the signal processor concerning 
the 4th operation gestalt of this invention. 

[Drawing 18] It is drawing showing filter arrangement of a veneer type image sensor. 
[Description of Notations] 

101 " The input section, 102 - The buffer for R signals, 103 - The buffer for B signals, 
104 - The buffer for G signals, 105 - The wavelet transform section, 106 - The buffer 
for G signal low frequency, 107 - The buffer for G signal high frequency, 108 ■- R signal 
correlation coefficient calculation section, 109 [ - R signal reverse wavelet transform 
section, 113 / - B signal reverse wavelet transform section, 114 / - Output section. ] - B 
signal correlation coefficient calculation section, 110 - R signal correlation coefficient 
calculation section, 111 - B signal high frequency generation section, 112 
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[Filing Date] April 14, Heisei 15 (2003. 4.14) 

[Procedure amendment l] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0065 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0065] Drawing 13 is a flow chart about said similarity retrieval. Here, in R ( ), Variable 

Err shows the error of (12) types and Variable Scale shows [ Variable i ] the scale 

parameter si of (12) types for the array where GO saves the frequency component of the 

field of G signal for the array where j saves the frequency component of the field of R 

signal for eight kinds of rotation patterns concerning [ number / of the field of R signal / 

k ] the field of G signal in the number of the field of G signal. Moreover, the number of 

the field included in R signal and G signal is set to Image. 
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[Drawing 6] 
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(-n) „ h' (n) =h (-n) t%9, 7i-7l/ 

[0 0 3 4] 7-f)\/$&mm®4 0 4 (ifflfllffi 1 1 5 

glv-x-r^^f 4 l 2, iln-;U7-i';l' 
£4 10, He/W/^X?^;^ 4 1 1 , gj£p— /^X 
7^2 4 l 2, 7k¥a— /U7-f;^4 l 5, 7j<¥^ 
^U7^W4 1 6 • r \KM~$' %> o f*-*SHfc»4 0 1 40 
tXJimW&A 0 2«$ljffllg|5l 1 5<D»Og[;:, R{§ 

1 o 2 tRfmmm&%.i$.$ii 10^60 

6 {C/irf i 9 fc ^gpgcD 7j;\,zyy ?®mifiti&2 ti 

x % zv&gtfmmmcBitityWMA 1 7zm&Lx& 
tjmi 1 4^fctif r -£te^sij®igi54 1 s^masn 

So 

[00 3 5] Cl.T'777^>'77'1 0 5, 4 0 6, 4 
0 7. 4 0 8. 4 1 3. 4 1 414, A2rr-*»*2» 

icTyywzfvyytzmifcztitZo $m&i 1 5 50 



it7-z&mm®A 1 8*»jffliLT\ m*w»aj4 1 

7Oa**mj£<0|Hl»^ttX*«ItfW4 0 2'MKISU 
tf B<3%©-»M'X*s/2 x s/2£*j£LTt^7c 

46, ijs<D7^jvjfvy^nm^noo e\s<d ( g ) 

[0 0 3 6] Su!eLfcJ:3£SgiHa&j&§T*«, Aftd 

mm&M* g im<Dmmmf&fttmwt % c t xmvm 

[0 0 3 7] $7c, 7i-7l/7 h£&tt£ftHX0ffi 

*£©A73W5 0 1 RIfffl^777 5 0 2> Gd 
fffl/W7r5 0 3, B{f^ffl/^y7T 5 0 4*/fLT 
A^«^g|5 5 0 5fC&M£ttT^3 0 A*j9J#g|5 5 0 5 
om*titH*8IJ5 2 0fciS»«IS4n*i:i:t)tc, DC 
Tg&g|55 0 6, tiiJ3®W&5 0 7^LTRM^ffliS 
8ua^W7 7'5 0 8, GOT«aW#/^7r 5 0 
9, BfI#/g&&J?Jc#/W7 7 5 1 OKffittSnT^ 
5o Rffl^/a&afi!c^^ > y77 5 0 8<Dfcti71{iRfS^ffl 
raff^tiigl5 5 1 1, A77^]#gf5 5 1 5(C«M?n, G 
im®i&®U£ft'^y7T 5 0 9cDtli^{iRfl^fflM^a 
*tihgl5 5 1 1, B{§*ffflrai!&Wffig|5 5 1 2, Rff^if 
)ia4fi)cg|5 5 1 3, BfS^iSili64Eicgl?5 1 Atctmt 



11 

n, Bmm%&mLft'^yyr 5 1 o<DthtMB<mm 
m&Mwm&s 1 2, xt)WMi&5 1 sicmmtnx^ 

[0 0 3 8] £6CRfi^»JaiS£jSffl5 5 1 3 t Bff^f 

mmwL%.m®5 1 mtum. xtsmm^s 15, b 

CTS*»5 1 6, Hirt«8ai5 1 7^LTtSIERfl 
7 5 1 8, *SiEBf3#ffl/W77 5 1 9*C» 
«SftT^«. ffiIERfi^ffl/W77 5 18, ffilEBfi 
fffl'W77 5 1 9te, ««r-r**fc£©ai2j»5 2 

0$ijffllg|55 2 Hi, A7Jg|$5 0 1, A*«Sfa55 0 5, 
tiirj«lfa55 0 7 , R£#ffiHft&»ttffi5 1 1, Bffl 

^*in«»»asi5 5 1 2, Rfs^ii;/as4)xStgi5 5 1 3, 
b fs^sajHafi^figap 5 1 4, a*«»»5 1 5, ajjj^ 

#g|55 1 7, tii^g|55 2 Ofc»««*lT^*. 
[0 0 3 9] «Tfc, ffiiBbfc*l5!t0ftffl*fc^©BMa 
Kfl£oTSlWr-5. 07fCfcVT, ATJg|55 0 1 fr5>C0 
RGB=fi*tfi, $iJ8?gfl5 2 io«WfcJ:»), Rfs^ffl 
^777 5 0 2. Gi§ffl/^777 5 0 3, BfgSfffl/S 
777 5 0 4{Cf£g$tl3o §/Vy7Trt<Df§%«, ©J 
8PfS5 2 1 £>3ilJWC«^5t, A*J«Ha5 5 0 5£fflLT 
JB^0rS-9--f X©««jB«D C Tg$g|5 5 0 6 iC&mZft 

TiMfoWLftMstiZc ^mmnmxit. -mtLxax 

Stl. R G B<D«fcm-|g«©l3Jf D C TS«»5 0 
6{c$£iM£*x3 0 

[0 0 4 0] DCT^$g|55 0 6TH±, &»10DCTg 

«#«stu §ta^fa^$ijsugi3 5 2 1 (ommicm-iz 
animus 0 7*mLTm>kRim®m%u£ft>*v-7 

75 0 8, C{I^jaM£5jVS-y77 5 0 9, Bfi*f^ 

a«a»/^7r 5 1 o'sfs^nso Rfi^tfflna&a 

»mgP5 1 lfi, R®TO£gU£#/W7r5 08i:G 

ffl^aaaa»/^y7r s o 9 pwmmaffiMigu&ft* 
w*tf 2 x 2-9--rx<Dfs^is^^T*fflBa^st^*m-r 

5o ftt8£B€^fBMft&*tt$5 1 2f±, Bfl^JUS 
»j£#/W7 7 5 1 0£Ge^«»Sjfi#/*'y7:r5 0 

ass 1 4'\g^nrGfi#Miffia^/ i t-v7 7 509 
[0041] Rmm$®i&£j&®5 1 3 1 B<m&®m 

£$g]55 1 4T?£jSSnfcKH»fiR#fc, Rimmm®. 
fHft'^y -7 7 5 0 8 t G ft vy 7 7 5 0 9 
rt<D{SM!^fi)t»«A7J«Mg|5 5 1 5s\tfc)£2ftZ>o ATJ 
<3Jlfg|55 1 5(4, 2 10*JWtS-5tRe^<D 

lS«a<S»tfllfflifoS»*ia»DCTSBS»5 l 6^K^ 



(7) 1$B8¥9-2 8 4 7 9 8 
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&S5 5 1 i£DCTg&g|5 5 1 6TJ44M3I 

<Dis»DCTgsi^**n» #ta^e^Mwaj5 2 1 <d 

»I»HlS-5t, mJl®W®5 1 7£jILTJlI#*gIER{f 
§ffl^7 7 7'5"l 8, JfIEB{f*§flJ'W7 7 5 1 9^\g 

M2*lT*5t) Gflfl/W77 5 0 3©GflHftftttfjW 

5 2 o^\ai7j$n^o tbjja5 5 2 ota, nuaftss 2 1 

COWcS^'t, fluER€3ffl/Vy77 5 1 8, A7J« 
10 ggp5 0 5, MiEB{i^ffl/^y77 5 1 9fr€><DRGB 

[0 0 4 2] 08t±0 7CDA7jgl5 5 0 1 ©ftftflfflUa® 
-P^tBT'SS. yt¥&6 0 0(CW[S]LT#«C C 
D 6 0 1 #EIISnTV<&o ifMSC CD6 0 1(i, #R 
tfHl 8tC^Sn5J:'54ffifeS!<DCCD1?«*o CC 
D6 0 lfr5<DtB7j{I*§ti, A/D6 0 2^LT> fe 
»HI(hISS6 0 3K35^TBijf2L/c (1) , (2), 

(3) 3£fc*SnSJ«ttS#i: 2 OiDfeilfCMS 

20 4,605,606 T^H^n/cfi, V h U y ^ 7(h]SS 

6 0 7, P— /U7-(';W6 0 8, 6 0 9, 6 1 0^ 
URGBiDHifiCl^n, Rlfffl/W77 5 0 
2, GfPtffl/W77 5 0 3, Bfs^-y 77 5 0 4 iC 
UftZftZo $fc, CCD60 lCi^a7^v ! i*U 

—^6 1 4fre>cD^oy ?{cgoVT»jfrr3c c Dig 

fl&@»6 1 5#S«SnT^5o CCT'fi^n^RG B 

©Hfs^ « ^?ft t n +7^ xi: & o r i ^ i)\ mmm 

iCttfotZ G {I#f4Jf ft fg?©Hjptatf £ < . 

[0 0 4 3] 09CD (a) ~ (h) ^BulBLriff^Saa 

§o 09O (a) , (b) 14, Rl§i^777 5 0 2 
±<DRM^i:, Gfi^ffl>' i ;-y77 5 0 3±OGfi^*^ 
"To cnSCSfttf^^X, *HSS^T*(48X8 
■9-^XOS«L4v^fR«tc»fJ«ti5o 890(c), 
(d) , (e) , (f) «, ^n^nRfl^^Gfl^co 
40 ra-as«o««^DCTSSIffl55 0 6»CTffii6aiM»« 

09CD (c) , (e) ItZxZVJXiDi&ffi&mft*, 
(d) , (f) {it-^fflOKHSsK^^LTl^S. R 
{m®Mimmti®5 l U4, 09(0 (c) , (e) <D 

imfci&ftmxxjs.<Dmmm$ittmtiiT2> 0 

[0 0 4 4] 
[^3] 
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(8) 



8 4 7 9 8 
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J = 
'C,R 



C.R 



C CT R.R 



C.C B.R 



*0 



(11) 



■here of, K = 



4 k=1.4 



(G J (k) -G J a KR J (k) -R£) 



[0 0 4 5] HCX\ jtifg««\ k ttflflSifoa#©g 

«u r' • , g j , it j gsvmmvw-tzmzMM? 

So CWfflHfcRe' u ttRffl#SfM«*fig«5 5 1 3 
'vgiMSftT, Gfi^ffl»SOa^'y77 5 0 9±OK 

a»*^fc***n, 09cd ( g ) C/f^nsi^ftR 

E^©KHifijS$W£j5£Sft.S. Rf§*§ffl/^y77 5 0 

SP5 1 3x-3Lj$.-$nrcM®$itftftit y ifiDCTSSiSPs 

1 6fcTiS2S5SM>*S&;£n.5. 09© (h) li, BuISLfc 20 
[00 4 6] jjuSeu/c J; 3 fc® 2 HiSS0!iT*li, A*j<I 

»* G fl^<DB5^ifcfiSc»i:Jltg-f 5 c i: Tftofl^a 
Ji)&fi)c»££j£-rSo COi:#fiJlffifi!i»K"3V>Tti* 

-<o«£*<'>4< aai«i*a*ii«jyf#6nSo *fc, 

* * U '>ft < , Sl*$i(clfi!ct 5 ZttfX-Z 

So 

[0 0 4 7] ft*5, 82Hfl6JgH?li1B*<D-*>rX*8 
t^X^l x i fc^cfctnTflg-efc*. iSfflift(OlS« 40 

©-9--TX* i x i trzt. (id jS.X'<DPMmtf% 
icotzvmmmmmtiiX'Z&^-hK £<om&it&i 
nm&mic&itz o) ^m^xw&tta£^\ s 

ft, S2f|ffi^ami:DCTg»»fcigDCT8SjaiS* 

nfcts^ns&gfift^,, Jasii&fcasi-f si§£- 

£S» 50 



[0 0 4 8] &fc s mitrcmi nmmmx'it o) a 

« (1 1) afcStJi*TRfi^©ffiM«S*»ajLfc 

Stti U (ID 5£*ffl^fcSI l ItffiBttlcttltSffiH 

[0 0 4 9] WTfc*aW©SB3HJfiJga8*lttWTSo 
01 OtiSSHSfiJBffiOflliEK^rBT'^S. 01 Otc 
*51>T, TVA^7ftHOA^gR7 0 Hi, Rfg^fflA 
777702, Gfl*fffl/W77 7 0 3, Bff^ffl/^-y 
77 7 0 4£*>UTA7j9Jffg|57 0 5£»«£ttTV 

s D A7j«^a5 7 o 5<omattatfj«7 2 6\cmmmm 

ZtiZtttoC. 7x-7b<y hg»W7 0 6, tiJ7j9J 
SSI5707*^LTR ffl^JS »»fi!l$)7 ^77 7 0 8, 

g m^mmusto'iv 77709, b® m*wah8»'* 

777 7 1 0fc«RSnTt*5. 
[0 0 5 0] Rfi*fJS»£#/vy77 7 0 8, Gft*§ 
MM»^777 7 0 9, BO#JS»ajS»/^-y7r 
7 1 0<DtJB77t±, en^nRff^lJRg|5 7 IK G{§*§ 
j1&S57 1 2, Bffl^iM^gP7 1 3K««$nTV^5. 

Gfi^jiwa5 7 1 2ti, «ansEfia5 7 h^ltr 
«^wniwi»7 1 5, Bmnmmntiifin ie> rii 

**«at4ia*7 1 9. BflreflM&££ffi7 2 01C& 
StSnn^. R{I^iM^g(57 1 KiRffl^M 

»WgP7 1 5, A73«ta5 7 2 1 KlgfcSft, Bff^ji 
KSI57 1 3ttBff^Mlllltil«7 1 6, A7J«#g|57 2 

1 tdKRSftTVSo 

[00 5 1] S6tRfi^KIIIItaa5 7 l 5(iR{g*Hl 
'J'«S«sRi5 7 1 7, Rd^JKH 7 19^L 

TA*JWSffl57 2 1 fcSJJtetu B<g^KHWtaai57 1 
6 ti B fl^»/J^M^^a5 7 18, B iEmimfcZif&tf. 
7 2 0*^LTA*U3ffffl57 2 1 fc:J8«£ftTV*. A 
t!WMa5 7 2 1 ©tiJ7Jt3:i27x-7U-y h^35 7 2 
2, tti*«#»7 2 3*ftl,TffiIERfcJ?ffl/<'y7r7 

2 4i:MEBfI^-ffl/^y77 7 2 5 (;:&$5?£ftTi^ 0 
MiER{I^ffl/^y77 7 2 4, MiEBfll^ffl/^y 77 7 
2 5«tb7jg|57 2 6KffittSnT^5. $ft, V-T^D 
3^tfa-^ftHO«iJWSP7 2 7 ti, A7JSI57 0 1 , A 
7J^g|5 7 0 5, fflMJffg[$7 0 7, Rflt^S»?W7 1 
1, GfS^iS*RSP7 1 2, B{I^l^g|37 1 3, W&M 
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'bmmum&7 i 8, Rffi*Ka»£j8«7 19, b<i 

^iSl^iS4fi!tg|57 2 0, A^3«#gi5 7 2 1 , ttiJlWMffi 
7 2 3, 1^*7 2 6tc8M£SftTV5 0 
[0 0 5 2] WTt«HELfc«WlOffffl«ttWr*. A 
*jgB7 0 lfr^ORGBHdW, MlPffi 7 2 7 QIMfl 
ICJ;^ Rifffl/W77 7 0 2, CfiJ|ffl/W77 7 

0 3, BfflreJH'W77 7 0 4£(E3g?ftft. RGBH 

ffl^ns 2 mmmmt mate. wk«^£ jra* s c (i 

^tti$Ea$#££<#€?{g*rc*fct), R, Bff^tiiS; 
KjK^S L Wf *f i: ft o T t * S. fu 12 L fc& A -y 7 

rftommt. «ijwau7 2 7o»jwjcs^*x*«i§ai5 

7 0 5%ffiLT«H#7x-7'U-y hg»S$7 0 6 tcCuSI 

#©iSWCcfct> m8;*ft5o £fc, A*«lSffl57 0 5Ji 
Gfi3fc8iLT<D#ttia8IS7 2 6^**?!?. 
[0 0 5 3] ^i-71/7 hg&g|57 0 6T'«, 31 lH 
fiSJKfS i: £ n, &W7J{g*WJ9?g|57 2 

7oMaiKis^*a*«ieaJ7 0 7*mLTmm<m 
mmu8tt>^;777 0 8, G«#jBaafc«»^y7 7 

7 0 9, B«#HiS»/S^^-y7r 7 1 O'MEigSn 
5o S^7 7 7rtWSW»(i, RfS^3l«g|57 1 
1, G{i*f3fJRg|57 1 2, B{l^fii#?g|$7 1 3KA*JS 
tit, URS^©3fS-9--i'XotB«. mii'4x4^X 

[0054] Rffl^ae?sP7 1 i ?miRztircm&®if8. 
Rimmmwm&7 1 5, \tjW8&7 2 1^5 

{*, B^^M^ttigP7 1 6, A^^#g|5 7 2 1 'nIS* 

$ns c Gfi^as?gi57 1 2Tas?snfcj5»» 

^SSES^7 1 4(CTm^cD^^ft^n/c 

Rm^asM»tBaJ7 1 5, Bimmmn&sn 1 

6, R{§^iSjJfi££/j5tg|57 1 9, Bffl5Hfli8£j#ff7 
2 O'MgatSnS. Rff^M»m^7 1 5T'fi, Rff 

^5mjr^7 1 \frz<DRm5m&$u&fttmffi8imtii 
7 1 4*^<DGfi#Hii!tafig»-pmsaofifii«fiR4j-, 

fttttOKa^** 6tl5 0 C C Tfi»J»aB 7 2 7 # R ft 
4?iift8&7 1 1, GS^a«?SP7 1 2. ^affB2Bg|5 7 

1 4%»J»-r«Ci:T*, Rfil9RS*aU»7 1 5Cfc^ 

t-ocd r df©a«ic»Lt g ©^©ife-r <oai«T?o 

[0 0 5 5] R£4fS/.M£g£$&7 1 7(4, fiufiRfl 



(9) #P^¥ 9-284798 
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mt. lx Rmm&mw.&m>7 1 9^^1-5. rii^ 
Kjg&^aw 1 9T*ii, <iasEsa57 1 4*^eai 
^n/cGfiw^a^^js&fiJt^tcMLT, Mies 
mmcmt z&mzmm lt r e#©i«3ftj8#*£js 

■fS. iqtRlc, Bffl^KSIWiffi7 1 6, Bjmt'hS 
m&m&7 1 8, Bfi^;SJii££/?£g|5 7 2 OEfetvCfc 

b t g fi^MT'Sttcr 5 ih«««x $ n, cntcs 

[0 0 5 6] A7j9Jifgi5 7 2 1 li$Wa$7 2 7<D»C 
RmWM1R®7 1 l*^OR«^OfiJaiftfiK«- 
i:, Rte9SJBS^j*W7 1 9fr6<DRfi*§<DB;ffli£j* 
»i:^0i^t^x-7l/7 h«gSSJ7 2 2lcf£& 
f 3 C |B|ttKA^WS8P7 2 1 ti, BmWMtR^7 1 3 

jb^©BM^<Dfg^s^i:, B^sfjaas^fieaj7 2 

b-y hs««7 2 2icmm?z> 0 
[0057] i^x-7i/7 H^au7 2 2-ewm® 
20 a. *nas^T*« 2 memamtft <<\ ^oeaifca 

£9Jtfg|$7 2 3*ftLTmsER{mm'*v77 7 2 4$ 
fcl4*i§IEB{I*ffflA-y77 7 2 S'MEijrrS. &*lg|5 7 
2 6(C(i3flJfflIg|3 7 2 7 ©SJWtdS^Jfr, ffiERffl^ffl^ 
77772 4, A*«Sffi7 0 5, *fIEB{I*f/B/W7 
7 7 2 5fr6«RC BHd^tftHfcSttSo 

[o 0 5 8] m 1 1 (±, Rm*%t GmmDm&%u£ftic 
£%>mMmw(Dmm&Z7iK?o mi \ <o (a) «r{i*§ 

<04X4^Xoi«r, «r^L, E91 Ifl (b) lie 

30 lltm, j li^n^ncoff^w^cDS^^Sf^-r 

S 0 01 1<D (c) , (d) tt, 01 1© (a) , 
(b) «DH«fc2iaiB(0'>x-7 , Uy h^«*SfibfcJa 
iSa^^-To 4x4<Dmmr t tt, HI l© (c) 
{C^-ri^E r ,., ~r..i6 ST'CD 1 6ffl£0^Sa^ 
KiWBStxS. iRl^tCgj 14, 111 1(0 (d) {C^-TJ: 
afCgj.. ~g,.> 6 $T-©1 6fflOffttRA^(CjiMRS 
tl§„ r, tg, fflT°mQA&<D&&*m'<>ZiCtS^T, 

m%<Di&m'i&f$.ft*m^Zo centra ~n.< t 

d,.i ~dj.4 (Dfa&ZtmTZ&iDttZo $/c, r 
40 ,., fcgj., (4, ^n^n#7n-y^cO¥^jiST'^§ 

j M€>Sltttt*^-rKME r r(i, *S^«*n«. 
[0 0 5 9] 
CR4] 



(10) 
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<&ffl¥-9-2 8 4 7 9 8 
18 



E r r= S <a. g. . - r. . ) 



k-2.4 



i & j.k "i.k 



(12) 



where s . = 
i 



k=2.4 



F i.k B j.k 



k=2.4 



(g j.k> 2 ^ 0 



2: {g..> 2 =o 

k=2.4 J* 1 ' 



[0 0 6 0] cct\ s, (iiije©x^-;i/^-r/^ 

t GimtcorsT-m w^xommzmz. lt^s^ 

Cine cD-^-Y X«:g& -3 T^T & <£ 

[oo6i]0i 2^ imnmm$n 1 4tc^t^fi 

ISoSSaSfcMf 5^0T'S5 O 01 2<D (a) t±, 
G{g*tJSi£gtfiJt#A-y7r 7 0 9fr6g3I£ftfc**<D 

^TxLTV^o I^cD^HL gf^j&gj, ~ g) ., 6 20 

[0062] mmmBWi(Dm3ictsit%-v-7y>77 

3 1 3(Dtiitlt±7l<¥Sil^[S]<D^jaSfi!c^G™ *\ if- 

7-9->7^3 1 4tDW^«^s<D«ii&^G». +>- 
wy-pjz 1 5©ai^«*¥oKHisia»Gui *, -9- 

^>77 3 1 6<DfflflM:®ffiifojg#Gii M* 

G»LH < > — G«HL , — GeHH 

U *H«0BIS-??ttm= 1. 2T*fc3o 01 2 CO (c) 

- (h) \t. mmic®mt$i%i£mcmirzmft<Dmwi 
«m§£# 0* t s t <dt* & 5 1)\ ctiznmwmz ffit 

©K0g<D7x-7U-v h£*fcfclr*TfclWK:j*ii"r 

3 = 

[0 0 6 4] <1^SEHS57 1 4 KTMBOflZMttlcS 
■^*S«Snfc8««i©/^-^fClilLT, (1 2) S 
ia^iErr^R fg^^ggfUgp 7 1 5 T* J¥tB $ ft 40 
5 0 G fs ^iSJRgR 7 1 2, ft£?fEIBffi7 1 4 fiNVSB 
7 2 7«)»J®k:S-5*, — OORffl^WSfcftLGfll 

f# e. ft 5 ^r«mi§? (c^a-r § r- * * r m^mm 

ti, HufS R fl^^MStaigP 7 1 5T"StB;£ftfc±T<D^ 

**-r«»p.*Rm^SH«&sffl5 7 1 
[o o 6 5] ia 1 3fi, mmoi&mmicm?z7B- 50 



< !»1<II&a~pteG 2 u tCa, Ga« (Cb, Gzm Klc, 
G an ftl d N G in fC e „ f , g> h , Gm (C i , 
k, 1, Gim {Cm, ru o, p WIST Z> £ LlCfe 

*ffl*^-to*fctt 8 mmo'W- y t vim* ft out 
[0063] z.nt>&wmv>'W-y* J f'tbfttiiLxts 

«0/<*-^i:IMKl:a«*»*. Hi2©(b) tt, 
01 2<D (a) £9 OJgKB^fWlRlKlnllg UNIT'S 
21.H £ G2H1. „ Gii h £ G ihi. CD BE 

G 2HH > G 2HL n G 1HH > 

G.». (Oftm<B.HLX^&CfVtc>S a &L±%&ttb 

(1 3) 

$\ j«Gfc^©fg««#^*, kttGfi^OfflWKKI 

■rs 8«B©nii/<^-y*, r ( ) ii.R\m<om®. 

<r>®mto$ft*W??%&nik, g ( ) (iGfS^copi 

«OHJfi»fi!i»*fii#-rSE5>J*, rrti (l 

2) ^SIS c a l eti (1 2) ^c07.y- 

3£tl%ffi®<Dm$LZ Image tt&o 
[006 6] S"f, S 1 CI, i KOtfftASftSo S 
2{CT. EylJR ( ) JcRflt^Oi«iOiS«OJlil!Ett 
&ftt>\ G ( ) KGffl^OO#Ba5fa«©OSS<3DEI 

fow-y<o®mL&ftmxxt<nz> e 

[0 0 6 7] S 3tCT. H5I2R ( ) tG ( ) dST* 
(12) Stl^^Tiit7y-;l/A7^-^^gai 
$ft> KSft^SB e s t_E r r'N, Xtr-;Wi?* 
-^J^SSB e s t_S c a 1 e^A^ft5 0 
[0 0 6 8] ISBes t_CtIS!Bes t_ 

P HcOA^A^ftSo S4, S5lCTj, ktco*^ 
A^fti> 0 S6T% SB?'JR ( ) CROTOifloa 
«oa»»fi!t»*V G ( ) KGM*t©j#B©8i«© 
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k#iO@iE/<*->©fil»^#jW£A£tt*. 
[0 0 6 9] S 71CX, RufBR ( ) £G ( ) H"P 

(12) tt&&mM£z*-M7*—$tffmus 

ft> iitX^r-yW^^-^tfE rrtScaleIC 

[0 0 7 0] S E r r t B e s t_E r r fftt 

§£Ztl. B e s t_E r r^45f^(iS 9^v /h& 

SJg&ttS 1 O^Hg-rSo S 9ftt, Best S c 

a 1 eCSca 1 etf> Best E r r IC E r r ^, 

B e s t _G IC j i)K Best P i {C k mXXZft 10 

[0071] S10-S13 T'«\ j . k (C 1 muMZ 
tl, k#8«\ j *M ma g e*i8*.4^R!)fijffi4!iai 
££«T £<, S 1 4 T*t±, Best.Scale, Be 
s t_G, B e s t_P i ^tb^l^n-So 

[0 0 7 2] S 1 5, SI 6T*li, i fc 1 AWJtl, 
1 ma g e£&*&^(®9ituieMIf£Jg«t3o MIEb 

5 0 20 
[0 0 7 3] 01 4(0 (a) ~ (h) nii82Lfc{g^ 

fflaosftn**-rHi?a65o hi 4{i*5^-oiR«^* 

r i.k = s i gj.k 
CCT\ kti01 1© (c) , (d) fcjSSttS&ft-Z? 
k = 5~l 01 4<D (g) 14, £fig£tt/£R 

IHH x RlHL N Rim ^£75*3~o 0 1 

4 CO (h) H\ £jSSnfcJSH8fi&#R,. , R,». , 
R,ih RfI^iaiSa^/^y7r 7 0 8±©R 

m , Raw „ Rzm. s Raj. t^M't'JL — hit 

®M7 2 2»i-7l/7 hgftLTJftULfcSfflHBI 30 
&Rfs#R«u. £^T 0 

[0 0 7 5] Bul2LfcJ:9fcm3l|j608lT-t4, Aftfl 

[0076] fits. m3$m&mT-im®<DV'{x*4 

x4£LT^Z&£tlimi£ZnZ!&mii%:<. 
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fe|BIttT**o B14«D(a), (b) tt, Rff^ffl/^ 
777 7 0 2±COR{I*fRou tGMffl^777 7 0 
3±cDGf8^f Gou £^-f 0 cneoffl^ttBrSlM 
X, *mHOMfctt 4X4 ■9--CX©iaL*i/^1S«tc» 
SJ$n§„ 01 4<D (c) , (d) , (e) . (f) 

<mittftfa8&'W77 7 0 8±<DR 2 u „ Raw > R 
m , R 2 u , R,h» , R,a , R,u £Gim^ffl'&%l 

fiHft/^y7 7 7 0 9±COG 2 u , Gzkb , Gm % G 2 lk 
\ G ihh , Gin. , Gim 3c7n"3" 0 Rfa^flrsfliftbofl 

7 1 5tRimm^mmm%ffl7 17 a, 014© 

(c) <DRm > Rm , Rzm 01 4 <D (e) © 
G 2hh > G an , G 2 u. £<DfflXma£<DZ'r—jW*7* 

5 0 coffat4R«^aiHa[4j«®7 1 ^isisstu 

ft^GlHH \ G 1HL \ GlLH tc fit] L T EI 1 2lC 

not % G iin ^ G iui ^Sff^-So H 1 1 O 
(c) , (d) mWC'tVfcftiC^Tli 

[0 0 7 4] 

(1 4) 

[0 0 7 7] WTK*«WO*4HSfi»8l*SiW-r*o 

01 5ttm4Hjfi^si©«js*^-ria-e»So **^tc 
as i mmBmvMfct wmx^t>\ % 4 mmmmxa. 
fs i mmmiosvz g M^ms^ffl/^y 7 n 0 7 a 

-7U7 h««ffi8o 2. mmwmmo3^{mLfz 

[0078] Gimmmmm^yyT \ 07(Dmtntwi 

mi&&m&8 0 1 fcfl-LT, RfI^H^K4fi!cgPl 1 
0, Bfl^ft^&^^l 1 U Gfi^7i-XU>y 

<y hsmgi58 0 2 «, «Mis^iia5 8 0 1 tcmm&m 

Sffl^7 77l 0 6*»&©.JJJ*£W\ di7]g|5l 1 4, 
KS»ffl«B58 0 3fC*«5*nT^So KS»ffia58 0 3 

(tKjns9smw8 o i jc»«s*n» isa, r 
m^mmmmMth^ 1 os, Rfi^is^is^gpi 1 

0, Bl334StI9ft&ftti]8iU 0 9, Bff^igJSiS^^ 

in, KSK3fiM$8 o i , ^Dvai^8 o 3icmm. 

[0 0 7 9] WTfcfflSHLfefllfiKO^ffl^SiWr*. A 
rtfflJl 0 1 A^ORG BH{S^«, *J©gl5l 1 5mm 
RlS<?ffl^y77l0 2, Bf9ffl'^77 1 
0 3, Gi§ffl/^7 77 1 0 4KIEj5££tt3o Gfl^ffl 
^7 77 1 0 4rt©GfI*f{4> -)i-71/7 hSSiffil 

0 5(c$s3s$n. 7i-7bv bmmtiZa ^1-7 
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0 6^, &ffi'&tfifti&Gmm£fflfom'^y7 7 ioy\ 

mjjsnso GimMffl&m^v7 7 1 o 7<oiSji$j£ 
#(4, s^is®pgi58 o i (cfigsn. m^©t^a-p 

[0 0 8 0] 01 6(4, iff^&3£!^B8 0 1 (C&ttS^ 

rcG\m<DWr&^tGm^i&m'i&m^y7T i o 6 
ass o 2icxGimtfnmf8.znZo mMwta^s o 3 
b, m*.i£8bi t oiiau^;i/^?)0~2 5 5<Dmm 

i^/iiS&tHSBso u4, flMRafcia&as-s 

TH«3iBWS!ia*?T'5o -fi, HI 6 (b) (C*£n5 

6 $ (4*7&fr 5 iSifi fc ft o fcH#j£ T'3Hftl]I%f$ 20 
7-f-So 

[0 0 81] G{3^®HE8j8#<Dteli#»7Lfcl& 
Rfi%OT^I!C^Higi5l 0 8(4RfS<ffflA-y77 1 0 2 
rt©Rflt^tG«#ffiajfiffl/Vy7T 1 0 6fl<7)GfI^f 

oflW*ja«-4:oilB"efe«Bfl»*!|[ttir*. laiafcB 

{g#JSHftg[*dl$ 1 0 9(4, 7 1 0 3 

rt<DBfI^i:Gfi^f£M)&ffl^-y7T 1 0 6F*J<£>G{§# 

*(RWl 1 1 'vEiM^tU ffiftft%9|gB8 0 1 rtcD?Sli 30 

[0 0 8 2] Rffl#jS>r>x-7Uy 12(4, 
Rifffl/Vy7r 1 0 2rt£>R{g^f 

«« > i:fcs^Tis»'>x-ri/*y ha»*ff^\ mm® 

ftRS^*tftfjffl5 1 1 4^\ig£T3 0 |p]ttfc, Bft#$ 
fx-71/7 hXftffl 1 3(4Bft*fffl/W77 1 0 3 

rtoBfi^ (.temi&fcft) t, Bimmmi&^^i 1 

1 T-ttmztitcRm^n&ffifc&ftticm^TMv x 40 

-7b-y hg&fcfiV, Sf»»B4B«^*ai*ffl5 1 1 4 
-^IejM-T^o G{i*fj£-7x-7b-y hS»»8 0 

20Gfi^tai^a5l 1 4^*5*1, thtS^l 1 4fr 
5>(4RC BHffl^tfttifcSn*. 
[0 0 8 3] IJffiLfcJ:3t«4|ISS©jg^i, Arjfl 
^09%atiSSIS:<D^^GfI^-7x-7b-y 
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t, enactor, x5-tofs^>a:<a»ai&a* 

[0 0 8 4] &i5, S4*j6JB!STf45fiSWaaofc4<)0 
ft$C a *Kg<OlU£#Hffi*iB*.«:^«i: 9 (c iKi^tCp 

8 0 3*Wr5Cfc#T*So 

[0085] uTic*?&w<D%i5mm&m*mwtZo 
m 1 7 us 5 nas*ag©««**f HT*s. 

t>\ msmmmma. mmmmmicRmmmmm 

990K Bffi#ftJi&@g!8fS9 0 2, Gfi^fgiS®^ 
Pg|59 0 3, G^SJattttfl|ffi9 0 4, Gf§*fi£7x 
-71/7 hg$>g|59 0 5, H?MHajg|59 0 6£ttftnLfc 

m.tnrzR\m\mmmm o 1 (4, Rfi^&7x- 

7U-yh«»»l 1 2(c&^£ttT^-5<, Bfl^fffl/W 

7rio 3<Dthtnc&m$tircBmmmrjmffi&9 o 

2(4, B{I^iM7x-7b-y hg&gBl 1 3(C&M£n 
TV^o G{I^{gJS&ffl/W77 1 06<DliiMcm^ 
nfcGiI^gJBS3fflH»9 0 3t4. G{f*fig7x-7U 
•y h£JHSB9 0 5KJSasnTi/^o GS^KffliSffl^ 
777 1 0 7ltGimMm^m^9 0 4£M_T, r 
{I*tiSJSi££jjScftn 1 0, BM^^^fiKSBl 1 l, 
Gfi^i2*7x-7b-y h««ffl59 0 5K»«4nT^ 
5 0 G{§*f&7x-7U>y h^SiaS9 0 5(4, Gffl^S 
/5&®!!g|5 9 0 4 i:Gff^fgSg[®aSg|59 0 3<D&tjlC 

mffiznztt&ic, ttsjjgpi 1 4, mMnta^9 0 6 

!Ci^nTV>5, ^M©ttl^9 0 6(4, Gfi^SJBK 
^g|59 0 4(cgMSft, flPjflums 1 1 5t4, Rfg^fflM 
fl^Stiia! 1 0 8 , Rfll#XJitt£j£ffil 10, Rim 

<m^m^9 o i , zm^mmm$!^mtiit$ 1 o 9, b 

fflt^SJSK^SPl 1 K B®^(g/8i6SaiS8B9 0 2, 

g fi^fgjas^pgp 9 o 3 , g m^mmwi&mtt 9 0 
4, mmwm&H9o eicmffiztiT^z* 
[0086] vLTtmzLrcmi£<Dm*mw-fZo a 

*g|5 1 0 1 fr6CRG BHfI^(4, $IJ®S151 1 5cD$iJ®I 
(C<fcO, 1 0 BfffflA-v77l 

0 3, GWfflMy77 1 0 4(ClB2££n5o Gfl^ffl 
1 0 4flcQGfUf{4, 7x-7U«yh^gpi 
0 5(CT7x-71/7MiJn5o 7i-7b7hf 
«!^fgiiiS^(4GfS^fgS^ffl/^y7 7 10 6^ 
KH8j«#»iG«^«SKfli>^7r l 0 7^\tii7j?n 
5o GfS^ffiiSKffl/^y7 7 1 0 6<OffiHifijs8«-G.u 
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ti> Gmmmm^mm o 3icxxi&im-3^xmm 



(-=»-) 



[0 0 8 7] 
[ft5] 
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2 5 5 tt&% 0 



(16) 



CO 0 8 8] lift/Hi, P< 1 (Oig^mU<D\yy^ 
43, ioT, G{S*f{gJSz£$i!p$g|5 9 0 3VHGim(D 

x. &%.p<D®mm%mj£tz> 0 -mtLx. 8b i t 
f$.ft<D¥-®mmmtf 1 2 8i;rF46Bggi3, j.x±^6b^ 

[0 0 8 9] 1 5 0SiJffl)fcSo*t. ^fE&Iitf 

i-7"b7 h£&gP9 o 5 teaisnTCM^BPBjfi 
?ti5o mmwm^9 o 6T«, fUSjssnfcG®*!*) 

SAKIBI&9HEU Bf^<D«SB8%Jftl!tt-r*iiisl»©|iJ^* 



M — M 
max ■ 



M 



7 j± 



aax 



s 



i.k "«j 



[0 0 9 2] CCX\ } imm&J$.ft<Dffl&<D%*%*. 

(i 7) shu 4*.6nfcfla&0K3*L 

**-fo G{§^BHii&ffl/W77 l o 7 0ffASA^ 

a, KJsssnasgo ucxtam^yxmrntn^o 
7 1 o 2ft<DRms§tG@ms.m&m'*v7T io6rt 

|a|«KB<3^fflBII«»!Wli5l 0 9(4, B«^ffl/<<y7 
r 1 0 3rtOBfl<?i:GOTISi»l/W77 1 0 6 F*9 
CD G ffl^©fia»filt» t <Om?'&ftMm®L*Wtii? 5o 
Rff9ffi£l.ft£j88l 10£B{§ 

^snasfeasj 1 1 l^e^n, xflttttMff9 0 4 

*x-7"U-y 1 2Tfi, RfI^{gJS?^Iigi5 

9 0 1 rtcD^H^nfcfg^M^t, RA9ffJQtt£jS 
l l 0T£i££nfcR{I^c9«Ji|&$#£(c«oVT 

1 1 4^jIT5o TOc, B{8*§£7x-7U-y 
%ffil 1 3«B®#figI»ail>I«9 0 2rt©5fiBI*nfc 



1l-^{K3tt%Hffi9 0 1 t B{m{&®i& i !m%H9 02^ 

io isas^n, (i 6) j&tmmicLx&mwif$.ft<Di/yv 

[0 0 9 0] #(£, SWgfll 1 5UGft*?IM.ft&Hffi 
9 0 4 fcjtgfWS. Gffi^iSiS^?ipJig|5 9 0 4 -paia 1 
i<d (d) (c*£tt5 £?(;:, Gfi9<offiHjfoK#G 

1HH > G IHL N Gllfl 

[00 91] 
20 [ft 6] 



(17) 



30 fc, Gffi#5fi*x-7Uv h£»S59 0 5<OGra*M>ai 
*jffl5l 1 4^7^*^ Ui7Jffil 1 4fr6(2RCBZfi 

[ 0 0 9 3 ] sate Lfci 9 (cm 5 mmmmxit. kme 

*-*fc0H*TlliiJWLTVSfcai>, *e*843aM#B£ 
L(C<I,> 0 

[0 0 9 4] 43b\ B5£«JBaBT*fi»W«lJi<Dfci&<D 
50 SLTV>32>\ cn»ClBSSn*^St44t\ ¥»T?« 
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(mm i ) a»©»jtiss«i$tt<o-5 1 1 1 o 

aSBtcfe^T, ««Sft<l^#M£Safc1$tt©ffl*6fK 
€>KflifoS#*£ri^r5»H«£jK^ai:, c<E>iKffl« 

«ii^©ffl^fc*&j«LTmiMiiifta*ffl#*a*i-r 
ass. 

#ttciwae§cis u c ©ft ^i^ofi^^ 

(«A3) «H8Uc*^T, ffii£HK»#A£fa*sJ:tf 
Daubech iesMaSrffl T 165 »> x - 7 U h g» $ fc « 

**a , r«iii:*«Fa^'r*fi^jassii 0 30 
a^/s^at*. »f36"9--rx©i»«{rktDCT«», 7 
ffl ^ « c i: *«p» t -r « fi^sas^Ho 

aSBfcfc^T, AffittftHR*SKHft& LT 
fS*f £«a<DJi muSftlzftM? 3 J9 &a#8?? a i: . 
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a£> ct*«F«i:-r 5 mmm*m 0 

(.m&Ll) tPMt6fcJB^T, 8&ISJaijSft»»?ai3J:tf 
BMBXJI&6jg¥a& gJSMIS^LTHarrraatfcti 
Daubech i esMa^ffl 1/ ^Tit£7 x - 7 U y h Xfll $ fc « 

^saaitBo 

(#fiE8) vmiMfflt&mntt. '>£< 1 o 

tttc BBf 5 fg^offlf $8« «k K) ^fl*f £Saaf 5 flMffll 
H»<a«-4:SH»ia«-4:lc»»-rsJSifiaiH»¥at, 

c oja»»»»?afc o r »«snfeasfflii![i«»tc w 

U l<fc&*45«»a**»*S»HS3fiiBI¥ai:, 

x^zm-erzwmzmmwui^mt. cvmmwm 

Bo 

(«#9) «ao»)ttS!«1#1tO-5-6, '>4<fct.l-3 
©tfftStSftttfc BUT * ffi^Offif «* fl!l<OiMt«S«f 

c ©flS»*^afc J: o T^SftfcfiflBtf #k:M 

jE^t^nfeft#%^a/?T-^*SLTSiis-rsa 
jpfi^iSfliSisaH^ai: , c ewtrnmsMsamzm 

si&l. Sf&znrzm^&ffifevmmzmiLx^zm 
&*nmzwm.w\&^®.t, coKgwrn^atcts 
»w«*»c8tj#, t5E«fi»pofflt*»j»-rs*j»¥a 
ttmmmwm^mcz^xftmznrcmmm 
zmizommcftmL. m\^ntc^mm^t^ mis 
SJp^fiH»3fiW¥a-effl^fc«a/s*^m«©BB« 

^ft^nfcfi^Sufgff a/3 T-^f ^-rs^sfi^fgjs 

Bo 

(Dmix&Zo 

jELrct><Dx°mwit%£tx'&{m%m?x^5<Dfr 

X\ iSWS*feffi^offiiE 4:1/^-5 jSfcoi^T 5 
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t><oxmi?zz£x&m^zffivx^5<Dfrx\ mm 
Wfico^tc#su aatt^ftfensig^ffliatt 

fe 5 C lc <fc 0 fefi*f T V** <OHX\ 
\tl@%M±<Dmffi%iJ£ft*£l$.?Zt^o&lC-O^X 

*Hi*^*^6n5f8^jaaaB%ffi«-rsc 

3. Su83l/fc*iao«WK»(S1-*fl«S«!l, ftffl, » 30 

fiE*osia[»iW)¥#a(ct±, 0 1 Rt>*H3tc^?n-5^ 

g&cDftSMa £ LTii0 4 iCTfiTHarrmmtWSt Z> 
t)\ DaubechiesMaa^OiBX^x-yu-y hKHBWR 
MM»*2fe£tr. JSfiJWOfflra&a 

jsw^SKtt, 0 \(HR^mm%9im\m ios, b 40 
ffl^ffiM«a»aapi 0 9*<Ka-rs. cnxnmmt. 

J. 0i©R<g^KSK£/Kgm 1 0, B 

ft^KHft^iSffi 1 1 1 jwki-tso wjs* oasa^ 

0 1 ao'06(C^-rRfI^j35^x-7b-y 
hgfcffll 1 2, Bfifl'Ji-ri/y hSSSfflJl 1 3 

CO 0 9 5] CtD«l|liKft5fiSfflg3Sll©#3:U>S 
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<DmMm*R\mm'^7T 1 o 2, 

7 103, Cflfffl^777 1 0 4fc«#U fi£>HiH 
WL(0^G\mm^-y7T 1 0 4<P<DG{m%Vx.-7 

tf Bfi^iaoffl«i«»*Rffl^ffliH«»»aiw 1 0 8 1 
Bftws&awmgfli 0 9T**au f#e>n/cM& 

a* R fI^iSjgig*^g|5 1 1 0 £ B <39ffijg|&£jij»i: 1 

1 ucxGim^comm&i&fttmwrzztX'Rimt 
**<o r fi^*3 ± xs b <i*f * r {g^& ■> 
ami 1 3tT^/s-r«. 

[0096] am) xt>mn<oo *>mm.m&&^ft% 
mmftmcmtzm^ (ccxn.m^mmm.<D^Gm 

mmtf'p%^m<Dftft!&mn&<Dmz§ (c ct*s r, b 

ja&fiictffcilS-fSCfcT*, ftiKDfg^LTOR, Bfi 
[0 09 7] ($Jg) ffiJ«Si^fcO^Ttt**©fl» 

4<i8E«lB*m*iB«**»5ns. H«»#»^ 

fc, mi&mmmt{tLmmmmmicmt>tizrcit>. mm 

(**5) 

icn. miLttmznimi&tfitt&TSo mfc^co®®. 
fMm^mai.. mvxtiwmus 0 5, dct^ 

CTg«»5 16, tH7^^#a55 1 7^Kara. 

[0 0 9 8] C ©SWJCffiSfi WISHES L^jl 

mmimTtomQX'&Zo sn^TKti&is oi^e, 

<DHflW8^%Rffl#ffl'^*y7r 5 0 2. Gifffl/<-;7 
75 03, BiffflAy77 5 0 4»CT«1¥L, j^"? 
>rXoas«cTi:k:DC 0 6f;:TSilSfi)c^^ 

fg^is^fc/s&a^-rso ^fc, mt>wm$HD&^ 
g fli^offiiaifia^ ^ r ffl^fe j; tf b fi^foffi^fi^ 
^<DfflMna^Rf§^M^a^aia5 5 1 1 ^bm^ib 
rana»aia5 5 1 2-cjstau «m6©fflHM«*Ro 

^»JHifi4fi!cgl5 5 1 3 tBfI^S^jS4^a55 1 4 tCT 
G fg^OKHtt^ i: 5 £ t X R mms J: If B fg 
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[0099] (ffffi) xMEmtmm-V'fXfDmwzt 
c ©raima* c s 3i3Sf 5 c t t- 

[0 10 0] OMR) /J^>TXolB«cri:»cJS&»5M» 10 

*s «fc tf ^<s*r 9 fc 46, &g t & % * * o mmjMHtii* 

(*«6, 7) 

RiMP^ata, hi otc^^ns^i-^uy ne« 20 

LTIi> H4£iSrHarrBfl»tfK£-r-5a<, Daubechies 
•yHJMKfc ffA4)«)tt(b#Stctt. Si 0«D 

Rfi^a»?»7 1 1, Bfi^a«?a57 1 2, b(h§s«? 

357 1 3««R3-rs. «JSf OfflffittJJHi^SfcH:, 0 
1 0<DRfl^KHWtUaJ7 1 5, B{g#^MStiJgfl7 1 

6#&3"r«o wsiti'offsR^afca:, 01 o^rh^i 
m^mmmmssn 1 7, Bft9ft/hKi§8$#7 1 aw 
Ksrso m&'WMffi't&gEM&mcit. 01 o<drii 30 
mg s ®i&.%.f&$!>i 1 9, Bffl^»a«E4i«8P7 2 o#§£ 

7x-7u-y hasi«7 2 2*<Ka-r«. 
[0101] z<D¥$wic%zm^wmm<off%L^m 
mmimT(Dmt)T°3o5 0 0 1 oicm-tKtssin 0 1 

5©iB«(l^*Rfi^ffl^'y77 7 0 2, G{a*§ffl/W 
77703, Bfifffl/W77 7 0 4KT{8#U 
>y77*0MS^%7x-7U-y h^gf57 0 6-\^L 

-<xoai«<ri:tcRe<iKsimiaj7 1 5 tB Astern 
swan 7 1 6?mbu «6ffiiKttoXk'tw«Rff9 

«'hKfg«S?W7 1 7i:B^«/J^M^gP7 1 81? 

*R<3^BJSifi£j«»7 1 9 i: B«^KJBS^JS»7 2 
OfcTffifKttOSteWCtSUTiflEU COffiiESnfc 
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